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Roller Gate Dams for River Improvements 


al 

ar 

he A new development in American dam practice for slackwater 
e navigation is represented in the roller-gate structures now being 
n- installed at several locations and planned for use on the 
Y Upper Mississippi work for which the PWA appropriated 
d $22,000,000 last week. Particularly adaptable to streams 
nd subject to protracted periods of low water and severe ice condi- 
tions, the new dams promise to be standard equipment for many 
ii. river navigation improvements. The dam on the Kanawha River 
% at Marmet, W. Va., described in this issue, is typical of the type. 
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A Survey of Employment and Values in Construction Industry 


Installing two of the five roller gates required in the new 
Kanawha River dam at Marmet, West Virginia. With spans of 
100 ft. each and a lift of 24 ft. they are designed to pass a 
considerable quantity of driftwood. Barge navigation will be 
served by a lock, one wall of which is shown in the foreground. 
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Insure your grading profits by using these machines 
to cut down banks, build ditches and subgrades and 
finish shoulders to specifications . . . Available in 
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and motor controlled. Three models with scari- 
fiers and five models with high-lift feature illus- 
trated below. Two models may be fitted with 
Adams Shoulder Finisher which finishes 
shoulders up to 11 ft. wide with grader run- 
ning on pavement... Mail coupon below 
for catalogs describing these machines and 
others listed in the coupon. 
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from grabbing his sly toll on Your roads 


© The taxpayer who drives for a mile on a dirt road pays 
unseen tribute of 2c to “HI” DRIVING COST—Driving 
the same distance on gravel—the tribute is 1c. For dirt 
and gravel roads cost, on the average, that much more to use 
than does smooth, long-lasting concrete. 


It doesn’t take long for those pennies to mount up—$75— 
$100—$150 per car per year is not unusual. It’s only a short 
time before the excess cost of using “cheap” roads more than 
offsets the cost of building them. The car owner foots the bill 
—in increased operating and maintenance charges on his car. 

The duty and responsibility of the highway engineer and 


official today are clear. 


Concrete costs LESS TO USE than any other type of road. 
Impartial investigations prove it. Practical experience con- 
firms it. Write for the figures—they’re contained in “The 
Economics of Highway Construction.” It’s yours for the asking! 


PORTLAND CEMENT ASSOCIATION 
Room 893, 33 West Grand Avenue, Chicago 


CONCRETE 


FOR PERMANENCE AND ECONOMY 
2 














These are 
the facts on 
cost of use: 


34¢ more per mile to drive on bitumi- 


nous macadam than on concrete. 


11/4¢ more per mile to drive on gravel 
than on concrete. 


2¢ more per mile to drive on an earth 


road than on concrete. 


The answer is clear. Send for the 
facts today | 
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Roller-Gate Dams for Kanawha River 


Two replacement lock-and-dam structures represent recent 
recommendation by army engineers of non-navigable type of 
movable dams for important slackwater navigation improvements 


WO lock and dam operations on 
the Kanawha River in West Vir- 
ginia are inaugurating both a 
navigation works replacement program 
on this important little tributary of the 
Ohio and a new development in naviga- 
tion-dam practice in the United States. 
The new development is the adoption of 
the non-navigable roller-gate type dam 
extensively used in Europe, particularly 
in Germany and in the Scandinavian 
countries, but one that is represented in 
the United States by only a few small 
structures, notably by the dam at Bel- 
lows Falls, Vt. (ENR, Dec. 8, 1927, p. 
908), and the Grand River Dam in 
Colorado (Engi- 
neering News, 
July 6, 1916). 
Following the 
report in 1931 of 
the board of engi- 
neers of rivers 
and harbors, re- 
commending the 
new type of dam 
for the 9-ft. navi- 
gation improve- 
ment of the upper 
Mississippi, a dam 
was put under 
construction on 
the Mississippi at 
Rock Island, IIL, 
and two more on 
the Kanawha 
River in West 
Virginia in the 
project to revamp 
the 35- to 50-year- 
old navigation 


locks and dams of this stream on which 
business is increasing. A dam of the 
roller-gate type is now planned for the 
new navigation works at Montgomery 
Island on the Ohio River. This also is a 
project to replace several old navigation 
structures by a single larger dam. 
With the upper Mississippi project 
approved, as now _ seems_ probable, 
among projects to be undertaken under 
the National Industrial Recovery Act, 
other dams will rapidly arrive at the 


Fig. 1—View taken from the land wall 

of lock, looking upstream and riverward 

and showing progress of work on the 

Marmet Dam. Roller gates 1 and 2 are 
being given final tests. 





active stages of design and construction. 

Until the above-mentioned dams were 
undertaken, army engineering practice 
had adhered nearly universally to navi- 
gable types of dams, permitting open- 
river navigation at the higher river 
stages. Practice on the Ohio River, 
with its half a hundred navigation dams 
and locks, may be taken as representa- 
tive. Here the typical navigation works 
comprise a lock or locks at one bank, a 
navigable section of at least 600 ft. of 
Chanoine wicket dam, a non-navigable 
weir section of variable length and bear- 
trap gates and wickets and a fixed sec- 
tion, generally short—all sections carry- 
ing the barrage 
from the locks to 
the opposite bank. 
Chanoine wickets, 
first used with 
bear-trap dams in 
the non-navigable 
section, were fail- 
ures, and Rebout 
wickets were 
afterwards used. 
These in turn 
have not given 
full satisfaction. 
Now the bear trap 
is the main de- 
pendence for pool 
regulation. With 
wickets lowered, 
the navigable 
section gives open 
river navigation 
whenever the 
river stage pro- 
vides a depth in 
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excess of 9 ft. over the sill. Both it 
and the collapsible weir section give 
exceptional floodway. On the Ohio 
River these qualities are important to 
meet the great range of stages and the 
considerable duration of stages high 
enough to permit open river navigation. 

As in the case of the Ohio, wherever 
in America in the past slackwater 
navigation has been undertaken, con- 
sideration of floodway and more par- 
ticularly provision for open river navi- 
gation have been held dominant. Thus 
the navigable wicket-type dam is nearly 
universal on rivers long improved for 
this kind of navigation. Of the ten old 
dams, on the Kanawha two at the head 
of navigation are fixed and the eight 
others are Chanoine wicket structures. 
(The two roller gate dams described in 
this article replace two of the wicket 
“dams and the two fixed structures.) In 
generat; the navigable movable dam is 
traditional American practice. The 
change of type for the upper Mississippi 
and other locations requires explanation. 

The turn to non-navigable dams is 
less a reversal of practice than it is a 
logical adaptation of type to river regi- 
men and navigation conditions. The 
situation is best comprehended by con- 
sidering the argument of the special 
board of engineers as approved by the 
board of engineers of rivers and harbors 
in the case of the upper Mississippi. In 
this argument contrast is made with the 
Ohio River, with which the upper Mis- 
sissippi project and its proposed 28 lock 
and dam works is most nearly compar- 
able in magnitude. 

As previously indicated, the extreme 
range of high- and low-water stages (as 
great as 69 ft.) on the Ohio River and 
the long duration of stages permitting 
open river navigation influenced the 
adoption of the wicket-type dam that 
would lower onto its sill and provide 
unobstructed discharge for floodwaters 
and free passage for navigation. The 
hydraulic characteristics of the upper 
Mississippi do not impose such require- 
ments; flood heights are not great and 
stages sufficient for open river naviga- 
tion are short. A type of movable dam 


Operatin 
River--> Thou use 9 
lock wall: 









‘ V7 
~-E) 564 NM 


EL SSS || 
ane Power 424 
seeriiye- B25" --------"-\ house 
Section A- 
High water EL. 63. i 
21.609, £1 6i4 RESRKKK DDD 
; LGi4 
anal f 
Roller in Lock-, 
subme | water © 
Position --- EL 595 5 


Pier Nol 


Section B-B 


5 gillliabuenspunmenemneeneenel 





Engineering News-Record — September 21,14 


operated from a fixed bridge is entirely 
practicable. Its operation is cheaper, 
more dependable and less hazardous than 
that of wicket dams, which must be 
operated from a maneuver boat and re- 
quire a greater number of skilled oper- 
ators, often working under hazardous 
conditions, Repairs are more easily 
made. This type of dam permits gate 
types that reduce hydraulic jump and 
downstream scour and facilitate the 
passage of ice and drift. 

In the upper Mississippi plans two 
types of movable gates (tainter and 
roller) were recommended to be used 
in combination, the dam to consist 
“mainly of tainter gates with a sufficient 
number of roller gates to pass running 
ice and drift and to provide ample ca- 
pacity for the greatest flow likely to 
occur during the winter months.” <A 
length of 100 ft. was recommended as 
standard for the roller gates. (This has 
since been changed to 60 ft. for pile 
foundations. ) 

Enlarging on gate operation under ice 
conditions, the report said: “In order to 
maintain pools throughout the year in 
the section above Rock Island, manipu- 
lation of the gates during freezing 
weather is essential. The tainter gates 
require expensive heating arrangements 
to make it possible to operate them dur- 
ing the winter, and even then depend- 
ability of operation is not positively 
assured. The roller-gate type of dam 
offers the greatest assurance of opera- 
tion under ice conditions, with the maxi- 
mum of clear opening between piers. 
This type has not been used extensively 
in this country. It has been in success- 
ful use abroad for many years, especially 
in the Scandinavian countries, where 
operation under ice conditions far more 
severe than is expected on the upper 
Mississippi is a regular thing.” 

The use of roller gates is apparently 
controlled by basic patents throughout 


Fig. 2— Plan and elevation of Marmet 
Dam, one of the first roller-gate dams 
built by the U. S. Engineer Department. 
Marmet and London dams, both on the 
Kanawha River, are identical in size and 
design. One of the five roller sections is 


submergible to pass ice and logs. 










me 


the world, held by the Krupp compa: 

and the M. A. N. company of Germar 

The American rights are held resyx 

tively by the Dravo Contracting ( 

Pittsburgh, and the S. Morgan Smit 
Co., of York, Pa. Of the dams nanx 
previously as now under constructic: 
the two at Marmet and at London «: 
the Kanawha River are of the Kru 

type, and the one at Rock Island is . 
the M.A.N. type. 

Epitomizing the reasons for selectin 
roller-gate designs for the dam at Roc! 
Island and those on the Kanawha-Rive: 
a statement from the office of the engi 
neer of the Upper Mississippi Valley 
Division, Corps of Engineers, U.S.A., 
contains the following: 


Dam No. 15, Mississippi River, at 
Rock Island, Ill., was the first structur: 
designed by this department with roller 
gates. It was essential at this site that 
the type of gate selected be rugged and 
positive in operation during severe cold 
weather, and of large span to assure 
passage of great masses of floating ice 
during the spring break-up. The roller 
type of gate, which has been developed 
and extensively used in Europe, has 
demonstrated its successful use under 
such conditions. The inherent strength 
of the gate drum permits of relatively 
great span with economical use of metal. 
The massive construction of both gate 
and operating machinery assures positive 
operation under severe physical and cli- 
matic conditions which cannot be posi- 
tively foreseen and for which no accurate 
mathematical analysis can be made in the 
design. 

The design of the gate lends itself well 
to relatively inexpensive provisions for 
heating both the gate drum itself and 
the side seals for operation during con- 
tinued freezing weather. At Dam No. 
15, compartments at both ends of the 
lock drum are provided with simple elec- 
tric strip heaters of standard manufac- 
ture to free the roller track and main 
pier recess from ice. The steel-plate 
liners on the faces of the piers also are 
provided with small recesses in which 
strip heaters are placed to free the side 
seals from ice. 

In selecting the type of dam for the 
Kanawha River, consideration was given 
to the characteristics of the river. This 
river flows through a narrow valley bor- 
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dered by high steep hills. 
plain, which extends to the foot of the 
hills, averages about one-half mile in 
width, and the river bed varies from 700 


The flood 


to 900 ft. between banks. These banks 
are pronounced and rather steep. The 
bed of the river is approximately 50 ft. 
below the top of the banks. The low- 
water slope averages about 2 ft. per mile. 

Since the drainage basin lies entirely 
in a mountainous region, the river is 
subject to rapid run-offs with rises of 15 
ft. or more in 24 hours. Maximum stages 
reach from 45 to 50 ft. above low water 
but are of brief duration. 

The narrow valley and lift of 24 ft. 
selected for the dams at Marmet and 
London on the Kanawha necessitate a 
dam of the movable type with low sill 
and wide pier spacing in order to provide 
sufficient discharge area during flood 
stages so as not materially to increase 
high-water level. 

There are a number of types of mov- 
able dams, such as tainter gate, vertical 
lift, roller gate and sector gate, which 
are applicable to such conditions. While 
little difficulty from ice is expected in 
operating the Marmet and London dams 
on the Kanawha, a large amount of 
heavy drift is carried by this stream 
during floods, including occasional large 
trees. A span of 100 ft. is considered 
advisable to pass such adrift. The wide 
spacing also is desirable in order to re- 
duce to a minimum the area occupied by 
the piers. For this long span and the lift 
of 24 ft., the roller type of gate, with its 

‘record of dependable operation in Europ- 
ean countries and in the few installations 
in this country, was considered the most 
dependable and satisfactory. In future 


Whirlers to be moved fo the 
positions shown for use in 
topping out the piers ~~. 


r Ry RK 
—SFE eA OOO 
y 


2derrick boats AX 
and Sscows A 














TE ail 
Sel ICY A 
* Ly A A Sy 
oe AY , 


Fig. 3—Construction layout and cofferdam 
design at Marmet Dam. Heavy plant con- 
sisted of four whirler cranes on the coffer- 
dam, two on derrick boats and a complete 
mixer boat. The east half of the dam will 
be completed in the first cofferdam section 
before the second half is started within the 
second cofferdam section. 


designs of varying dimensions the ver- 
tical lift or other types of movable gate- 
way may be found advantageous. 


In the following text and illustrations 
reference is confined to the Kanawha 
dams, as they are farthest advanced in 
construction. 


Kanawha dams 


The new dams on the Kanawha are 
replacement structures; they take the 
place of four locks and dams constructed 
between 1880 and 1887. At present, the 
river is improved for a little over 90 
miles above its mouth at Point Pleasant, 
W. Va., where it enters the Ohio River. 
The existing works are ten locks and 
dams, the latest of which was completed 
in 1898. As stated, the new works, one 
at London (mile 83) and one at Marmet 
(mile 68), will replace four of the old 
dams, two of which were fixed and two 
were movable, of the Chanoine wicket 
type, built 53 years ago. The two 
Chanoine wicket dams at Marmet (No. 
5) and Cabin Creek (No. 4) were the 
first to be built for navigation purposes 
in this country. Their present condition 
shows that 50 years is long enough for 
a movable dam to be operated. 
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The new locks and dams at London 
and Marmet are identical structures, 
and as the same contractor is building 
both, the methods of construction are 


alike. Only the structures and opera- 
tions at Marmet will therefore be de- 
scribed. These are indicated in plan by 
Fig. 3. Briefly, the structures are twin 


locks on one back, flanked by an across- 
stream dam consisting of five roller 
gates between concrete piers. A _ plan 
and elevation of the dam structure are 
shown by Fig. 2. 

The structure and construction of the 
dam are principally of interest. In gen- 
eral, the lock design and construction 
followed standard practice. At the be- 


ginning of the present contract the 
river-lock walls had been completed 
except for the gates and mechanical 
equipment. The General Contracting 


Co., Pittsburgh, Pa., built lock A at 
Marmet, and John Walsh, Northport, 
N. Y., (Long Island) built lock A at 
London; Locks B at both places were 
built by the present contractor for the 
dam. The present lock work included 
the land wall of the land-side lock and 
the gates and mechanical equipment for 
both locks. These were installed for the 
river lock as the first operation, which 
provided for navigation while the dam 
construction and land-side lock work 
was proceeding. The view, Fig. 4, 
shows the river-side lock walls as taken 
over and the land wall of the land-side 


lock under construction. The view 


shows operations as flooded out during 
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Fig. 4—Floods interrupt work of building 
the land wall of twin locks at Marmet Dam 
on the Kanawha River in West Virginia. 
Four large steam cranes were submerged 
when the cofferdam was flooded. 


a rise of the river in March, 1932. The 
locks are of the standard Monongahela 
River size (56x360 ft. in the clear). 
The dam structure and dimensions are 
shown by Fig. 2. Aside from the gates, 
which are described farther on, the 
essential parts are the piers recessed to 
provide for the bulkheads and the roller 
gates, the sill on which the gates take 
seat, the apron with baffle piers to break 
up the flow and the operating bridge. 
The first two gates (Fig. 1) are now 
completed and were placed in operation 
on Aug. 7, 1933, the contractor’s coffer- 
dam serving as the remainder of the 
dam. The old wicket dam is laid down 


and no longer used. Incidentally it is , 
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open river navigation and the operating 
advantages of the roller-gate dam, but 
special provision for ice was made at 
one of the gates. One important reason 
for adopting roller gates rather than 
sector gates was the fact that the sill 
had to be within 6 ft. of the riverbed 
to obtain sufficient discharge capacity in 
floods. This prevented the use of sec- 
tor gates, which could not be lowered 
without making an excavation in the 
riverbed, which would fill up with sedi- 
ment, 

As shown by Fig. 2, the new dam is 
5574 ft. long from the river wall of the 


Fig. 5—One corner of the first cofferdam 

at Marmet Dam, built up of full circular- 

cell units of sheetpiling, filled with sand 

and gravel and paved with concrete. Four 

large whirler cranes operate on wide-gage 
tracks laid on the paving. 


interesting to note that the gates of the am 


old lock at Marmet (No. 5) are of 
wrought iron, have served 50 years and 
are still in serviceable condition. As an 
experiment the flap-type roller in the 
new dam is also to have wrought-iron 
plating. 


Operating structure 


Adoption of roller-gate dams on the 
Kanawha, and for other recent installa- 
tions as noted, is based in general on 
the condition that the provision of open- 
river navigation is not of sufficient im- 
portance to outweigh the advantages of 
this type, and on the facts that the non- 
navigable dam is more dependable, less 
hazardous to operate and can be re- 
paired more readily and with less hin- 
drance to navigation. The long gate 


clearance for passing ice floes and drift | 


is also an advantage where these occur- 
rences have to be considered. On the 
Kanawha the influencing conditions 
were the comparative unimportance of 


new locks to the abutments on the oth: 
side of the river. It consists of fi\ 
roller-gate spans, 100 ft. 34 in. long bx 
tween concrete piers 14 ft. wide an 
about 85 ft. high. The piers are 79 {; 
5 in. long at the base, with a 26-/: 
downstream extension above low-po: 
elevation. Between the piers are con 
crete sills for the gate and a concret: 
apron with baffle piers extending down 
stream for the sills for a distance oi 
60 ft., with stoplog facilities for closing 
off the lower pool. Across the tops oi 
the upstream ends of the piers is a stee! 
bridge for carrying traveling cranes 
The bridge will carry a traveling re 


; volving crane on the upper level with a 


capacity of 30 tons, which will facilitate 
the passage of drift and will service the 
gates and machinery, and a small bridge 
crane on the lower level with twin 
hoists, each with a capacity of 15 tons. 
The emergency bulkhead units weigh 28 
tons and will be handled by the lower 
crane. Fig. 2 shows the various eleva- 
tions of the dam parts. 

The design and operation of gates and 
bulkheads are best visualized by the 
several drawings of Fig. 6. The roller 
gates are hollow steel cylinders about 
20 ft. in outside diameter and 108 ft. 
54 in. long, braced inside and having 
shells of ¥s-in. and §-in. plates. The 
drums do not fit directly on the concrete 
seal when in a closed position. There is 
an apron sector attached to the outside 
of the gate, which acts as a seal between 
the concrete sill and the drum proper. 
This apron is curved and attached to 
and rolls up with the drum. 

On each end of each drum is a sproc- 
ket; it engages an inclined rack set in 
the side of the piers for the raising 
operation. The rollers are raised by ma- 
chinery set in the top of each pier, 
which operates a double-link chain 
wrapped around the drum. As the gates 
are hoisted, the surplus chain is auto- 
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FIG. 6—STRUCTURAL AND MECHANICAL DETAILS OF ROLLER GATES AND BULKHEADS OF KANAWHA RIVER DAMS 
Note: Cement gene No. 4 as shown in upper left hand corner was not used as the contractor sub- 
mitted an alternate ign, acceptable to the neers, providing for a smaller diameter drum with a hinged 
flap on the top side which can be folded over the drum to create a floodway 5 ft. in depth. 
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matically racked in a recess at the top 
of the pier. 

The drum of one of the five roller 
gates is of smaller diameter than the 
others and is provided at the top with a 
movable flap hinged to it. This flap is 
actuated independently of the gate 
proper and can be lowered onto the 
drum to provide a maximum depth of 
overflow of 5 ft. for the purpose of 
passing surface drift and debris. The 
gates are raised from one end only. 
The other end of the drum rolls up the 
rack, but no power is applied at that end. 
The operating mechanism for each gate 
is independently controlled. A 60-hp. 
electric motor does the lifting through 
worm and other reduction gears. The 
rollers raise a maximum vertical distance 
of 43.4 ft. at a speed of 9 in. in a minute. 
A rubber and wood seal is provided be- 
tween the pier and the end of the roller. 
A wood seal is also provided between 
the concrete sill and the apron of the 
roller, which seats on a steel H-beam 
embedded in the concrete. 

The upstream bulkhead units are 
made up as horizontal trusses 4 ft. 1 in. 
high, timber-faced on the downstream 
side; the trusses are 114 ft. back to back 
of chords. The trusses are made up of 
structural nickel steel with an ultimate 
strength of 96,000 Ib. per sq.in. Nickel- 
steel, {-in. rivets are used throughout. 
Each unit weighs 28 tons. Seven units 
are required for each of the five open- 
ings. The downstream bulkhead for 
closing off the lower pool consists 
simply of vertical 12x12-in. oak needles 
set against the structural-steel frame. 
These needles will be handled by a der- 
rick boat. 


Construction methods 


The outstanding feature of the con- 
struction of the dam is the circular-cell 
cofferdam (Fig. 3). Construction oper- 
ations are in two parts: first, the con- 
struction of half the dam toward the 
lock; and second, the completion of the 
dam across the river. The cofferdam 
for the first half is 285 ft. long and 
about 200 ft. wide. It includes the two 
spans of the dam adjoining the river 
wall of the lock and two of the piers. 
The second section is about 272 ft. long, 
with the end wall of the first cofferdam 
section torn out and replaced with cof- 
ferdam sections tying into the second 
pier built within the first cofferdam. 

The cofferdam design is similar to 


that used by the same contractor at 


Deadman’s Island Dam on Ohio River, 
described in Engineering News-Record, 
Jan. 9, 1930, p. 66. The cofferdam con- 
sists of sheetpile cylinders 29 ft. 84 in. 
in diameter built up of 27-ft. sheeting. 
The river bottom of the Kanawha at the 
Marmet Dam site is ideal for this type 
of cofferdam, for it is practically a level 
rock formation. The first section of 
cofferdam contained 23 of these com- 
plete cylinders each connected to the ad- 
joining sections by two arc sections. 
The cells and spaces within the are con- 





nections are filled with sand and gravel 
dredged out of the river. The only 
change of design of the cofferdam as 
built at Marntet from that built at Dead- 
man’s Island is the installation of a 6-in. 
concrete paving on top of the cells to 
prevent erosion of the filling during 
floods. 

Steam whirler derricks with 85-ft. 
booms operating on wide-gage tracks on 
top of the cofferdam, two on the up- 
stream side and two on the downstream 
side, are used to excavate within the 
cofferdam. Wherever rock has to be 
removed it is broken up fine enough for 
the clamshell bucket of the excavator to 
handle. Excavated material is dumped 
into barges. 

The cofferdam is remarkably tight, 
with more leakage coming through the 
rock itself than through or under the 
cofferdam. A 10-in. electrically driven 
centrifugal pump has been found ade- 
quate to keep the chamber dry. 

The specifications required that the 
trench of the foundation under the con- 
crete sill be cut out square with a chan- 
neling machine. This machine in opera- 
tion is shown by Fig. 7. 

The Francois system of cementation 
was used in grouting the foundation. 
The process is to drill a hole 10 ft. deep 
and force grout through it, starting with 
a thin and gradually increasing to a 
thick mix. The hole is then drilled out, 





Fig. 7—Channeling machine cutting out 
key trench in rock foundation for sill of 
dam. 





Fig. 8—Periscope developed by U. S. engi- 
neers permits examination of foundation 
formation by means of drill holes. 
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drilled deeper, and the grouting 
peated. 

The government engineers develo; 
an interesting apparatus for the ins; 
tion of test and examination h 
drilled in the foundation. The idea 
obtained from the inspector at 
Hawks Nest Dam on the New Ri\ 
built for the New-Kanawha Power | 
The device is a periscope (Fig. 8) ma 
up of a 2-ft. piece of 24-in. stove p 
two mirrors, an electric-light bu 
socket and electric wire. A part of « 
side of the pipe is cut away to allow « 
of the mirrors, set at 45 deg. to the a 
of the pipe, to reflect the side of the di 
hole; the light is suspended below th: 
mirror with the other mirror set at 4 
deg. below the light. The function oi 
the lower mirror is to reflect the ligh: 
from the bulb above it to the sides of t!. 
holes, and the function of the top mirro: 
is to reflect the light from the sides « 
the hole to the eyes of the observer. By 
means of this ingenious periscope thi 
formation of rock revealed by the dril! 
hole could be closely examined. 

The cofferdams were constructed by 
means of floating equipment consisting 
of whirler derrick boats, scows, etc 
The concrete plant is a permanent unit 
on a steel hull and is equipped with a 
whirler derrick for feeding the steel bin 
and a 2-cu.yd. mixer with weighing 
equipment for proportioning the mate- 
rials. With the exception of weighing 
equipment, boilers, and drilling equip- 
ment, all plant is of the contractor’s own 
design and manufacture. 

The second section of the cofferdam 
consists of 24 complete cells. In addi- 
tion thereto, there will be three perman- 
ent cells connecting the abutment pier 
with a single line of sheetpile wall 150 
ft. long; this construction was necessary 
for the protection of the bank after the 
completion of the dam and to provide 
for a possible future power house. 

The dams are being built under the 
supervision of the Corps of Engineers, 
U.S. Army, through the district office at 
Huntington, W. Va., by the Dravo Con- 
tracting Co., of Pittsburgh, Pa. 





Canal Bridge Reconstruction 
in Central England 


In 1929 an act was passed giving local 
authorities in England power to assume 
control of canal bridges and finally pro- 
hibiting traffic over the bridges, thus 
ending the impasse caused by the owners 
of canals in disclaiming responsibility 
for damage caused by accident. A royal 
commission on transport recommended 
reconstruction of 1,000 such bridges per 
annum by loca! authorities, but unfavor- 
able financial conditions intervened, and 
the Minister of Transport withheld per- 
mission. The general improvement now 
permits reconsideration, and the em- 
bargo has been lifted. The Birmingham 
Chamber of Commerce is urging local 
authorities to take action. 
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Dearborn Sewage Sludge 
Pumped Through Long Pipe Line 


Line of 8-in. cast-iron pipe shows a Hazen-Williams coefficient 
of 126 when conveying sludge of 0.5 per cent solids content 


By George E. Hubbell 


Hubbell, Hartgering & Roth, Inc., 
Detroit, Mich. 


NE important link in the sewage- 
O)iisoosa system for the city of 

Dearborn, Mich., is the cast-iron 
sludge line, 20,466 ft. long, connecting 
the existing Imhoff tank plant at Miller 
Road with the new West Side plant 
recently completed. (See ENR, Feb. 
18, 1932, p. 252.) Under an agreement 
with the city of Detroit, Dearborn is 
giving primary treatment to Detroit’s 
Southfield Road district sewage at the 
Miller Road plant. This was accom- 
plished by converting the Imhoff tanks 
into plain-sedimentation tanks which 
are operated with sludge removed daily. 
The sludge is pumped to the new West 
Side plant for dewatering, thus con- 
centrating all the sludge-dewatering 
operations at the new plant. 

Sludge Line—The line is built of 8-in. 
class 240 cast-iron pipe laid to grade 
with a minimum introduction of bends. 
Inspection manholes are placed about 
every 550 ft. along the line to facilitate 
maintenance. A gate valve, a gage-test 
cock and a removable pipe section are 
located in each inspection manhole. Air 
valves are installed at all high points 
and have operated satisfactorily. At 
each low point a blow-off connection to 
an adjacent sewer permits flushing of 
the line. 

The sludge pumped is obtained from 
the sewage of a combined system. The 
sewage passes through coarse bar 
screens, grit chambers and the con- 
verted Imhoff tanks. The design called 
for a minimum pipe-line velocity of 
2.5 ft. per second, with a maximum 
velocity of 4.0 ft. per second. At pres- 
ent, the operating velocity is approxi- 
mately 2.8 ft. per second. 

Sludge Pumps—The pump installa- 
tion consists of two identical non-clog- 
ging centrifugal sludge pumps, each ca- 
pable of delivering 350 g.p.m. against a 
head, including friction, of 120 ft.; and 
when operated in series, of delivering 
500 g.p.m. against a head, including 
friction, of 220 ft. The characteristic 
curve of the pump is also such that one 
pump operating alone delivers about 500 
g.p.m. against a total head of 110 ft. 

These requirements were made to 
give flexibility in operation and dis- 
charge to meet the varying conditions 
of the pipe line and sludge. The pumps 
are driven by 30-hp. squirrel-cage 
motors operating at 1,800 r.pm. The 
over-all efficiency of the pumps and 
motors is 50 per cent. 

Individual 6-in. sludge suction pipes 


run from the Imhoff tank pots to the 
sludge manifold from which the pump 
suction is taken, the longest suction line 
being 350 ft. The pump suction is 
under a positive static head of 13.5 ft. 
Means are provided for backflushing the 
suction lines with settled sewage pumped 
by the sludge pumps. Settled sewage 
is also used for the flushing of the 
main sludge line. 

To date, there has been one minor 
stoppage of the main 8-in. sludge line. 
This stoppage was easily removed by 
series-pumping at a pressure of 140 Ib. 
as compared to normal operation of 
the pumps singly at 51 lb. Present 
operation consists of pumping sludge 
with an average water content of 99.1 
per cent for a period of sixteen hours 
per day. Pump-discharge pressure read- 
ings, taken hourly, vary from 45 to 55 
lb. This is due to the variation in the 
character of the sludge. 

Test of pipe line 

On the completion of the line, tests 
were conducted to determine the clear- 
water friction coefficient of the main. 
An unusually fine set of conditions ex- 
isted for making this test, as the line is 
continuous and contains only four 90- 
deg. bends and six 45-deg. bends. Pres- 
sure readings were taken at intervals 
along the line with a calibrated test 
gage, readings being taken to the near- 
est tenth of a pound. Volumetric meas- 
urements were made of the discharge, 
and all results were reduced to the fric- 
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tion coefficient in the Hazen and Wil- 
liams formula. 

With one pump in operation, the dis- 
charge was 504 g.p.m. against a head 
of 111.2 ft., giving a velocity of 3.15 ft. 
per second. The measured friction loss 
was 4.33 ft. per thousand feet, which 
gives a coefficient of 140. 

With two pumps in series, the dis- 
charge was 636 g.p.m., giving a velocity 
of 4.06 ft. per second. The measured 
friction loss was 7.1 ft. per thousand 
feet, which gives a coefficient of 137. 

These results are in close accord with 
the valuation given by Hazen and Wil- 
liams for the very best cast-iron pipe, 
and indicate the class of construction 
work performed. 

Shortly after the above tests, a com- 
plete test of the line was made while 
pumping a sludge having an average 
moisture content of 99.5 per cent. The 
discharge was 465 g.p.ml, giving a 
velocity of 2.96 ft. per second. The 
measured friction loss was 4.54 ft. per 
thousand feet, which gives a coefficient 
of 126. 

No direct conclusion as to the varia- 
tion of C with the variation in solid 
content of the sludge can be drawn from 
the records of operation because of the 
constantly changing character of the 
sludge pumped, which gives rise to a 
highly non-uniform solid-content dis- 
tribution throughout the length of the 
pipe line. However, the average pump 
discharge has been 415 g.p.m. against 
an average head of 50.9 Ib. per sq.in., 
as shown by the operation records 
(hourly pressure readings of the pump 
discharge). These data give an aver- 
age operating value for C of 110 for the 
pipe line, the average solid content of 
the sludge pumped being 0.9 per cent, 
as shown by daily analysis of a com- 
posite sample made up of hourly 
samples. 





Water Power Available in 
Santiam River Basin, Oregon 


The total potential water power of the 
Santiam River Basin in Oregon, without 
storage, is 143,000 hp. for 90 per cent of 
the time and 447,000 hp. for 50 per cent 
of the time, according to figures of the 
United States Geological Survey. With 
storage at proposed reservoir sites, these 
figures would be increased to 351,000 
and 492,000 hp. respectively. 

The waters of the North Santiam 
River have been used for the develop- 
ment of power since 1866, when a power 
canal was built at Stayton. No large 
plants have been built in the basin, but 
there are eighteen small plants with a 
total installed capacity of 4,830 hp. Five 
of the plants are on one canal at Stayton, 
and seven more use water diverted to 
Mill Creek from the North Santiam River. 

These and other pertinent facts are 
set forth in a typoscript report which in- 
cludes 205 pages of text and illustrations 


as well as numerous maps. It describes 
in detail the water-power resources of 
the Santiam River Basin and the geol- 
ogy of the principal dam sites. 

The report proposes fourteen power 
sites on the North Santiam River, two 
on Marion Fork, Puzzle Creek and 
Pamelia Creek, eight in the basins of 
the Breitenbush River and Little North 
Santiam River, and twelve on the South 
and Middle Santiam Rivers; also seven 
reservoirs with a total storage capacity 
of 828,000 acre-ft. Reconnaissance in- 
vestigations of the geology at many of 
tiie dam sites were made, and the ap- 


proximate depth of overburden was 


determined at one site by geophysical 
methods. 

The report may be consulted at the 
district office of the Geological Survey 
in Portland, Ore., or at the main office 
in Washington, D. C. 
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Girderless Flat-Slab Bridges 
for Grade Crossings 


A review of experience on the D.L.&W. Railroad indicates 
that substantial economies are possible with this type 
of structure — Savings result from relatively thin 
slabs, simple formwork and reduced excavation or fill 


By M. Hirschthal 


Concrete Engineer, 
Delaware, Lackawanna ¢ 
Western Railroad Co., Hoboken, N. J. 


P | MHE girderless flat slab of rein- 
forced concrete has proved to be 
of great value to railroad-bridge 

designers, particularly in solving many 

of their difficult grade-crossing elimina- 
tion problems. The reasons for this, 
aside from the economy of the struc- 
tures themselves, are first that, because 
of its shallow floor-slab requirement, it 
is possible to provide an undercrossing 
in locations where an _ overcrossing 
would otherwise have-to be resorted to; 
second, by the same token, grades of 
freight lines can be held within the re- 
quired maximum limits without costly 
changes such as lengthening of track 
and excessive grading, particularly in 
the vicinity of freight yards; also in 
the case of a series of grade elimina- 
tions, as in cities, there is an additional 
reduction in the grading work and in 
the required retaining walls between 
individual bridges as well as in property 
damages at the various streets. Aside 
from these advantages, the girderless 
flat slab is adaptable to all manner of 
skews and grades, it is easy to con- 
struct, and its appearance is pleasing. 

Although girderless flat slabs have been 

used for some time in building construc- 

tion, their adoption for general use in 
railroad track structures is of rather 
recent date. The Delaware, Lackawanna 

& Western Railroad has had extensive 

experience with girderless flat slabs, and 

this article is planned to draw on that 
experience extensively. 


Historical development 


In 1913 the attention of the engi- 
neering department of the Lackawanna 
Railroad was attracted to the construc- 
tion of the Soo Terminal in Chicago, 
a large freight structure of the girder- 
less flat-slab type and probably the first 
railroad structure to utilize such a de- 
sign. The two principal improvements 
then under consideration by the Lacka- 
wanna were a passenger terminal at its 
western terminus at Buffalo, N. Y., re- 
quiring a station viaduct, and a grade- 
crossing elimination project and new 
station at South Orange, N. J. An in- 
vestigation of the new type of design 
in comparison with other designs in 
both reinforced concrete and steel dis- 


closed that girderless flat slabs had dis- 
tinct advantages in first cost, simplicity 
of formwork, uniformity of construc- 
tion and reduced thickness of floor 
depth, resulting in less approach work. 
In general, it provided a more stable 
and flexible type of structure to resist 
railroad impacts. These advantages led 
to the adoption of the girderless flat- 
slab design for both the projected via- 
ducts, the one at Buffalo for the slow 
movements at a terminal, the other 
subject to non-stop express traffic. 


Design methods 


The girderless flat slab is a develop- 
ment of the two-way slab supported on 





Fig. 1—Girderless flat-slab grade separa- 
tion of D.L.&W. Railroad and Broad St. 
in Clifton, N. J. With 24-in. slab thick- 


mess and 8-in. drop panels, this struc- 

ture carries four main-line railroad tracks 

and is typical of what can be accomplished 
with this type of design. 


four sides by girders, an arrangement 
equivalent to a flat plate supported at 
its four edges. To eliminate the form- 
work entailed in the offsets of the 
girders below the bottom of slabs, the 
girderless slab was devised, with and 
without drop-panels. In effect, it is a 
flat plate supported at its four corners. 

Inasmuch as this system was first 
used for buildings, the coefficients ob- 
tained (which were from time to time 
modified by tests) apply to conditions 
in which loads can be arranged in 
alternate panels to satisfy requirements 
of maximum moments. Bridges sub- 
ject to moving loads cannot be treated 
in this manner, and a different design 
procedure must be followed. While the 
writer does not desire to go into the de- 


tailed analysis of the girderless flat s|: 
he wishes to point out the methods 
approach available for that purpose. 
effect, this design with column flar: 
drop-panels and heavy longitudinal r 
inforcement bent into the slab, is sin 
lar to that of any rigid frame in whic 
the vertical members (columns 
piers) relieve the horizontal membe: 
(beams, girders or slabs) of the 
moments, the amonut of relief depen: 
ing upon the relative moments of i: 
ertia. 

There are three methods of analysi 
of this type of slab: (1) the cantileve: 
method; (2) the continuous-bean 
method ; and (3) the fixed-beam method 

Cantilever Method—This method 0: 
analysis is based on the assumption that 
the reinforced-concrete plate consists oi 
two parts, one a circular or nearl\ 
circular plate extending from the center 
of a column to the line (or curve) of 
contraflexure or zero moment, along 
which line the second part of the slab, 
by means of its shears or reactions, is 
hung, so that the negative moment at 
the edge of the column capital is that 
resulting from the superimposed load 
over the cantilever plate and that con- 
centrated along its edge. The positive 
moment in the remainder of the various 
sections is that due to the simple-beam 


action of a span equal to the distance 
between the lines of contraflexure. 

While the formulas derived from this 
condition are complicated, the fact that 
the radii of the column capital and of 
the lines of contraflexure are given as 
a fractional part of the span simplifies 
them, so that after this substitution they 
appear in the form of a constant multi- 
plied by the load and the cube of the 
span. 

Continuous-Beam Method—In this 
case the moments are found for the num- 
ber of spans over which each band is 
continuous and which is assumed as 
carrying one-fourth width of panel 
loading on either side of the center line. 
The various moments at the critical 
points of maximum moment with the 
condition of loading governing each 
having been found, these moments may 
then be reduced in the ratio of the 
squares of the shortened spans (due to 
the column flare and capital) to the 
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spans center to center of columns. For 
this condition the moments due to dead 
loads, which are naturally continuous 
over the multiple spans, and those due 
to live loads, which require different 
conditions of loading for maximum re- 
quirements, will have various coeffi- 
cients. The equation is: 
M= (Kw-+ K,w,) L’ 

where K and K, are the constants respec- 
tively for the dead load w and the live 
load w,, causing maximum moments 
for the given number of spans for the 
section in question. 
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Fixed-Beam Method—lIn this method 
each band, either transverse, longi- 
tudinal or diagonal, is treated as a beam 
fixed at the edges of the column capital 
and loaded with a quarter-panel width 
of dead and live load on either side of 
the center line of the band; in the two- 
way system the additional portion from 
the middle section is added. This 
method automatically provides for the 
shortening of the span length and the 
resulting reduction of moment. Under 
this assumption it is evident that only 
the loading on the band (or panel) 
under consideration affects the moments 
in it, the loading of the adjacent or 
the distant bands not being a factor. 
On the other hand, this method is pred- 
icated on the provision of an unusually 
stiff column and column capital. 
Anomalous as it may seem, the longer 
the span lengths of panels and the 
heavier the unit loading thereon the 


more nearly will the requirement of 
column rigidity be fulfilled; long spans 
and heavy loading result in large column 
reactions, requiring large column di- 
ameters, thus producing for a given 
height of column a smaller 1/d ratio. 

All the above design methods are 
approximations. An exact analysis 
would involve the moments of inertia 
of the column, flare and drop-panel 
(where provided), as well as that of the 
slab, which would result in a very in- 
volved set of formulas for determining 
the moments and shears at the critical 
sections. The additional factor involved 
in the application of Poisson’s ratio, 
because of the existence of stresses and 
deformations at right angles to each 
other, would still further affect and com- 
plicate the problem. The approximate 
methods give results that check fairly 
well with actual test results. 

The practice on the Lackawanna Rail- 
road has been to use the continuous- 
beam method, as most nearly approxi- 
mating actual conditions of railroad 
loadings. The procedure is to figure 
maximum dead-load moments and shears 
at the various critical sections, place 
the E-65 engine load in the proper posi- 
tion to obtain maximum moments and 
shears, apply the full impact factor 
where high speeds occur or a modified 
impact for slow speeds, and then to re- 
duce the resulting moments by the ap- 
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Fig. 2—Comparison of a girderless flat- 
slab bridge (Central Ave., Orange, N. J.) 
with one using a one-way reinforced slab 
continuous over three piers and simply 
supported at the abutments. Note that 
the comparative slab thicknesses are 24 and 
36 in., respectively, for about the same 
span lengths. 


plication of the shortened span length. 

The possibility of the use of the 
girderless slab for individual crossings 
came only after analysis showed its 
adaptability for other than long wide 
viaducts with multiple equal spans in 
both directions, providing the continuity 
that was deemed indispensable. The 
writer feels that the adoption of this 


type of design for individual crossings 


was an important forward step in the 
progress of reinforced-concrete bridge 
design. 

The first individual crossing that was 
designed as a girderless slab was built 
in connection with the Orange, N. J. 
improvements at Central Ave., and 
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served as a direct comparison with a 
crossing of different design that had 
been built at Madison, N. J. (Green 
Ave.-Waverly Place) some years previ- 
ous. In both cases the bridge was for 
a 100-ft. street, with supports along the 
center line and at each curb. Spacing 
center to center of columns or piers for 
the roadway spans was about 28 ft., 
and there was a sidewalk span on either 
side for the remainder of the street 
width. The older structure was figured 
continuous over the three piers and 
simply supported at each abutment, and 
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required a slab thickness of 36 in. as a 
one-way slab (figuring the positive re- 
inforcement continued straight over the 
supports as compressive reinforcement ). 
The Central Ave. bridge, as a four-way 
slab, required only a 24-in. thickness of 
floor depth, thus effecting a saving of 
1 ft. of excavation of the 100-ft. street 
or of a 1-ft. embankment of a three- 
track railroad roadbed. Another fea- 
ture in connection with the design of 
the Central Ave. bridge was the sub- 
stitution of columns with overhanging 
slabs and retaining walls for the usual 
abutments, the columns taking the 
bridge reactions and the retaining wall 
the embankment pressures. The drop- 
panels were chamfered to conform to 
the clearance requirements and at the 
face were curved for architectural effect. 

Fig. 2 shows the two bridges in sec- 
tion, and a comparison can readily be 
made. The Central Ave. bridge, in- 
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cidentally, is the only individual bridge 
on the Lackawanna Railroad having 
fascia columns; all the other bridges for 
single crossings have been designed with 
overhanging parapets. 

The successful application of this de- 
sign led to its use in connection with 
the East Orange improvements, where 
four individual bridges were constructed, 
all differing in their column spacing 
and their angles of crossing. None of 
them provided a layout of square or 
regular panels, so that the use of coef- 
ficients would have been of doubtful 
value. In the design it was necessary 
to find actual moments at critical sec- 
tions for each type of loading and to 
modify these moments for shortening of 
span lengths and for two-way distribu- 
tion of the loading as required. 

On the bridges built prior to the East 
Orange improvements, inspection dis- 
closed spalling of the concrete im- 
mediately below the bearing, due to the 
use of a “sliding-type” joint. For this 
reason the writer decided to design all 
succeeding structures, including those 
on the East Orange improvement, for 
a condition of restraint or partial fixity 
at the abutments. In the ten years that 
have elapsed since the latter construc- 
tion no spalling has been observed. 


Skew bridges 


The most favorable skew for this 
type of design is 45 deg., because this 
permits the use of square panels except 
at the face, where triangular half-panels 
result in practically a three-way system 
of reinforcement. This 45-deg. condi- 
tion was almost exactly satisfied in the 
case of two bridges required for bridge 
replacement in Passaic, N. J., on the 
Boonton Line (mainly a freight line). 
The two streets (Main and Brook Aves. ) 
cross the railroad line in opposite direc- 
tions, forming a right angle at their 
junction at a point some distance be- 
yond. 

With respectively four- and five-track 
widths of bridges (replacing two-track 
steel bridges) the four-way slab was 
found ideally adapted for these cross- 
By careful selection of the loca- 
tion of a construction joint it was possi- 
ble to build each of these bridges in 
two operations despite the skew. The 
first section, of sufficient width to ac- 
commodate two tracks, was opened to 
traffic while the remaining section was 
being completed. 

Both of these bridges were built for 


ings. 





Fig. 3—Girderless flat-slab bridges at 
Brook Ave. (left) and Main Ave. (right), 
Passaic, N. J. Both are on about a 45- 
deg. skew. A 21-in. slab and a 10-in. 
drop panel are used on both structures, 
which are built for a 66-ft. width of street. 


a 66-ft. width of street, the distance 
between curbs being set at 0.6 of the 
total width, or 394 ft., so that for a 
2 ft. 9-in. diameter column there re- 
sulted 21%-ft. transverse span lengths 
center to center of columns to accommo- 
date the roadways (Fig. 3). A 1 ft. 9- 
in. thickness of slab with the addition 
of a 10-in. drop-panel was used for both 
of these bridges. 

Not far from these crossings there 
was constructed another skew bridge 
that provided a comparison of the 


Fig. 4—A girderless flat-slab bridge over 

Liberty St., Binghamton, N. Y., rests 

on a foundation mat, also designed as a 
flat slab. 
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girderless flat-slab bridge of reinforce: 
concrete with a through structural-ste: 
girder bridge of similar length but 
without columns at the street cente: 


lines or at the curbs, This structur 

was built as a grade-crossing elimina 
tion at Broad St., Clifton, N.J. (Fig.1) 
The street was 70 ft. wide, and th 
bridge carried a four-track railroa 
line at an angle of about 40 deg. Th: 
roadway spans were made 23 ft. 10 in 
c. to c. of columns, normal to the street 
center line, with 11 ft. 2-in. sidewalk 
openings on either side to the abutments. 
The column spacing along the street 
center line was made 20 ft. c. to c. The 
slab thickness is 2 ft., with a drop-panel 
thickness of 11 in. The possibility of 
comparison with a steel girder bridge 
arose from the fact that the flat-slab 
concrete bridge was built after com- 
petitive bids by a contractor, who in the 
course of the same year was the suc- 
cessful bidder for the construction of 
a double-track plate-girder bridge with 
girders 934 ft. over all and a clear span 
of 86 ft., utilizing a solid concrete 
waterproofed deck. The concrete struc- 
ture has a length, measured along the 
track on the skew, of 108 ft. 4 in. be- 


Fig. 5—Partial foundation plan of over- 

head crossing at Kearny, N. J., showing 

unusual arrangement of pile footings to 

accommodate a rectangular column layout 

for a severely skewed girderless flat-slab 
bridge. 
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tween abutments. After making deduc- 
tions from the cost of the steel structure 
for deeper foundations ‘and other in- 
equalities, the cost of the two-track 
steel structure was a considerable per- 
centage greater than that of the four- 
track concrete structure. This saving is 
aside from the saving both in embank- 
ment for the track and excavation for 
roadway and street due to the ability 
to retain the standard 13-ft. track cen- 
ters that would have had to be 174 it. 
or more for the through-girder con- 
struction. 

It was for the purpose of great 
economy that the New York state 
authorities permitted the adoption of 
this type of design for the Elmira, 
N. Y., grade-crossing elimination re- 
cently completed, in the course of which 
five such bridges were constructed, three 
with and two without drop-panels. 
These bridges which were described in 
the Engineering News-Record (Dec. 8, 
1933, p. 678) are all skew bridges with 
irregular panels. 

Economy also dictated the use of 
girderless flat-slab bridges for a series 
of grade eliminations at Binghamton, 
N. Y., in which the Erie and the Dela- 
ware & Hudson railroads are also in- 
volved. On Liberty St., for example, 
four bridges of this type have been con- 
structed, two by the Lackawanna and 
one each by the other roads. The Lacka- 
wanna and Erie bridges were designed 
with a girderless flat slab for the foun- 
dation mat as well as for the deck, 
providing additional ecenomy. The 
Lackawanna bridges were designed for 
an E-65 engine loading, with full im- 
pact allowance, while an E-70 loading 
was used on the Erie bridge. 


Carrying highways over railroads 


As illustrating the adaptability of the 
girderless flat slab, there have been 
built two overhead structures of this 
type along the lines of the Lackawanna. 
The first of these was installed in 1919 
at Kearny, N. J., as a grade-crossing 
elimination, of a country road known 
as Sanford’s Crossing. It presented 
great difficulties in design because of 
(1) an unusually large angle of skew, 
(2) the necessity for providing for six 
tracks because of siding facilities for 
possible industrial development of the 
Hackensack Meadows, (3) the sharp 


Fig. 6—Girderless flat-slab overhead cross- 

ing at Kearny, N. J., the arrangement of 

which is indicated by the partial foundation 
plan in Fig. 5. 


change in span lengths and column 
spacing in the approaches, and (4) the 
soil conditions available for foundations, 
which required the use of piles. The 
partial plan, Fig. 5, shows the center 
section over the tracks with 32-ft.- 
square panels requiring a 1 ft. 3-in. slab 
thickness as well as an 8-in. drop-panel 
at the columns, and an approach section 
having 224-ft. square panels, with di- 
agonal column arrangement, requiring 





104-in. thickness of slab, with drop- 
panels throughout. The columns in this 
structure are of octagonal cross-section, 
which may yield a better appearance 
but cost too much. 

A similar plan was adopted for a grade 
crossing elimination at Kensington Ave., 
3uffalo. 

All these girderless flat-slab  struc- 
tures were designed with allowable unit 
stresses of 650 ft. per sq.in. for the 
concrete at the center and 750 Ib. per sq. 
in, at the supports. Reinforcing-steel 
stress was 16,000 lb. per sq.in. 
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Vertical Distances Charted From Stadia Measurements 


By J. R. McComas 


Assistant Sanitary Engineer, Maryland 
Department of Health, Bditimore, Md 


HE accompanying chart showing 

the vertical differences in elevations 
corresponding to any vertical angle and 
any stadia distance should be found 
helpful to the field engineer, especially 
in preliminary location survey work. 
Generally several readings suffice to de- 
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termine the maximum existing differ- 
ence in elevation of a plat of ground. 
When such readings are made by the 
stadia method it becomes necessary to 
convert the vertical angle and sloping 
distance readings into actual vertical 
differences and actual horizontal dis- 
tances. The latter, in the majority of 
cases, is of minor importance and for 
the purpose at hand is not considered. 

Stadia data, so obtained, are generally 
converted by the use of a special type 
of slide rule, which is not a desirable 
piece of field equipment. As a substi- 
tute, the accompanying chart may be 
pasted in the field notebook and used 
for this purpose. Sufficiently accurate 
results may be obtained as are required 
for field determinations. 

The distance axis D is graduated from 
10 to 100 but may be used for multiples 
thereof by proportioning the values 
found on the V axis accordingly. 

Two examples are indicated to bring 
out the purpose of the double scales on 
the A and V axis. In every case, irre- 
spective of the distance reading, use A 
with V only and A, with V, only. 

Example 1—Given a stadia distance 
reading of 64 ft. and a vertical angle of 
15 deg., connect, with a straight line, 
64 on the D axis with 15 deg. on the A 
axis and read 16.0 on the V axis. The 
answer is 16 ft. 

Example 2—Distance, 55 ft., vertical 
angle, 1 deg., 15 min. Connect D with 


A, and read 1.2 ft. on V,,. 

If, in example 1, the distance had been 
640 ft., the vertical difference in eleva- 
tion, read from the V axis, would be 
160 ft. instead of 16.0 ft. 
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Third of Four Articles on the Design and 
Construction of Rolled-Earth Dams 


Field and Laboratory Verification 
of Soil Suitability 


Consolidation and percolation tests and test results 
—Saturated plasticity—Swelling and bearing power 


By R. R. Proctor 


Field Engineer, Bureau of Waterworks 
and Supply, Los Angeles, Calif. 


weight, plasticity and watertightness 

of a soil when under a load corre- 
sponding to the weight of soil and water 
that will be placed above it in the fin- 
ished dam. The determination of the 
percolation rate of a compacted soil not 
under load is of little value, except to de- 
termine the relative watertightness of 
several soils; this comparison is best 
made when the soils are under a load 
equivalent to about 10 ft. of fill. As all 
soils consolidate somewhat when placed 
under load, it was decided to measure 
the soil consolidation and saturated 
plasticity with the same test equipment 
that is used for the percolation rate. 

A cylinder about 8 in. in diameter, 
which is closed at the bottom except for 
a water inlet, is used. A_ rigid but 
porous disk is placed in the bottom to 
insure even distribution of the water for 
the percolation test. A little more than 
3 in. of compacted soil is placed on top 
of the disk. It is compacted in the 
standard manner and at the moisture 
content shown by the compaction curve 
to result in the desired dry weight. Soil 
removed from a dam may be placed at 


rs IS advisable to determine the dry 


Fig. 1—The upstream face and left abut- 

ment of Bouquet Dam No. 1 of the bureau 

of water works and supply of the city of 

Los Angeles, showing the compacting of 

the earthfill and preparations for placing 
the reinforced-concrete apron. 


the dry weight of removal in this man- 
ner. The top of the compacted soil is 
then cut away until a depth of 3 in. re- 
mains. The weight and volume of the 
compacted soil is used to check the com- 
pacted dry weight. Another porous disk 
similar to the first is placed on top of 
the soil. A loose-fitting plunger is then 
placed over the disk. It has projections 
that extend over and beyond the edges 
of the cylinder at opposite sides, so that 
a dial gage, reading to one thousandth 
part of an inch, may be fitted between 
the projections and the base plate, 
permitting the accurate measurement of 
any settlement or. consolidation that oc- 
curs. A coil spring of the proper 
capacity to give ample travel for the load 
desired is placed on the plunger and is 
compressed with a plate on its top, 
which is held to the base plate by nuts 
on long threaded rods. 

Any desired load may be placed on 
the spring and soil in a compression ma- 
chine, after which the nuts are tightened 
sufficiently to relieve the machine of the 
load. The spring then continues to exert 
this force for as long a time as desired, 
if the soil consolidation is not enough to 
enable the spring to stretch enough to 
reduce the load materially. The load 
on the spring may be verified at any 
time by placing the apparatus in the 
compression machine and noting the 
pressure required to relieve the tension 
in the rods sufficiently for the nuts to be 
turned with the fingers. The entire as- 


sembly is shown in Fig. 2. 








Fig. 2—The consolidation-percolation cylin- 

der, showing the methods of measuring 

settlement, applying load, and the water 
inlet for the percolation test. 


The compacted-soil specimen may be 
subjected to any desired load and the 
resulting settlement or consolidation ob- 
served until it ceases. The load may 
then be increased and additional con- 
solidation data obtained. The change in 
dry weight, which will take place in any 
part of the dam during the construction 
period due to consolidation caused by the 
weight of the soil to be placed above, 
may be determined by this test. Fig. 4 
shows the consolidation that resulted 
after compacting the sandy clay soil oi 
Fig. 7 (ENR, Sept. 7, 1933, p. 287), 
to four dry weights and placing it under 
loads equivalent to the depth of fills 
shown. These results indicate that a 
depth of fill of at least 200 ft. is required 
to correct fully, by soil consolidation, an 
error of 6 to 8 Ib. in the dry weight of 
placing. 


Plasticity and percolation 


The plasticity-needle reading of the 
soil at the time of placing in the cylinder 
may be determined after compacting a 
portion of the soil, as prepared for the 
consolidation cylinder, in the compaction 
cylinder. The plasticity-needle reading 
of the consolidated soil may be taken 
upon removal of the load. This value, 
taken immediately after the consolidat- 
ing load is released and after the com- 
pletion of the percolation test, represents 
the plasticity-needle penetration re- 
sistance of the soil in place after the 
dam is completed and in service. It 
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therefore determines the extreme soften- 
ing that can take place in the dam at 
the point from which the soil sample 
was taken. 

The percolation rate is measured, 
after the consolidation is complete and 
with the soil still under pressure, until a 
constant rate of flow is obtained. The 
quantity of water required to maintain 
the desired pressure head is measured. 
A pressure head of about 12 ft. is 
usually used in order to determine the 
results in a few days. The water pres- 
sure acts upward, therefore the soil 
must be under a downward load greater 
than the upward force exerted by the 
water, equivalent to about 5 ft. of com- 
pacted soil in this case. Consolidation- 
percolation tests under less load require 
lower heads and very much longer time 
to complete. 

It is best to determine the percolation 
rates of all soils under a load equal to 
that of 10 ft. of fill, The applied down- 
ward load is then about twice the up- 
ward water pressure, which insures the 
soil specimen from being moved. Many 
well-compacted soils require only a few 
drops of water to be added each day to 
maintain a 12-ft. head on a 3-in. com- 
pacted-soil layer. Most compacted soils 
have a percolation rate that is very 
much less than the surface evaporation ; 
for this reason it is best to place enough 
water on top of the specimen to cover it 
and prevent surface drying. The rate 
of flow is reduced by direct-head ratio 
to that at which the pressure head over 
the water standing on the top of the 
specimen equals the thickness of the 
soil sample. This is a hydraulic gradient 
of 1. The percolation rate is determined 
by dividing the total quantity of water 
that would flow through a soil specimen 
in a year at a hydraulic gradient of 1 by 


3—Laboratory equipment for 
and percolation tests. 


Fig. 
solidation 


con- 
The 


method of applying equivalent fill loads is 
shown at the right. 


the area of the specimen through which 
the water passed. It is expressed in 
feet per year. 

The percolation rate expressed in this 
way is readily adapted to computing 
flows through dams and thin layers of 
compacted soil; it is not necessary to 
compute actual velocities through the 
voids. If the area exposed is one acre 
and the percolation rate is 1 ft. per year 
with a hydraulic gradient of 1, the total 
yearly flow is 1 acre-ft. of water. This 
is 0.00274 acre-ft. per day, 0.00138 
sec.-ft., 0.62 gal. per minute, or 893 gal. 
per day. A dam having a height of 200 
ft. and an average length of 650 ft. has 
a sectional area of 3 acres exposed to 
water flow at a hydraulic gradient of not 
more than 1. If it were constructed of 
compacted soil with a percolation rate 
of 1 ft. per year, it would have a maxi- 
mum leakage of 1.86 gal. of water per 
minute. This quantity of leakage is ex- 
tremely small for such a dam. 

The percolation rates determined from 
nine soil samples similar to that of Fig. 
5 (ENR, Sept. 7, 1933, p. 287) aver- 
aged 0.04 ft. per year at an average dry 
weight of 126 lb., resulting from consoli- 
dation at loads representing 75 to 180 
ft. of fill. The maximum rate was 
0.120 ft. per year; the minimum was 
0.001 ft. per year. A dam of the dimen- 
sions previously mentioned would then 
pass not more than 1/25 of 1.86 gal., 
or 1/15 gal. per minute, if constructed 
throughout of soils similar to the nine 
samples. Such a dam might be classed 
as watertight. It would take many 
years for the water to flow through. 
The consolidated soils, when fully 
saturated, would have a plasticity-needle 
reading in exces of 1,000 Ib. per sq.in., 
a large factor of safety against failure 
by softening from saturation. 

The accompanying table shows the re- 
sults of 27 consolidation and percolation 
tests on several types of soils when 
under loads equivalent to fills having 
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depths of 2 to 200 it. The dry weights, 
plasticity-needle penetration resistances 
and moisture contents are given for the 
following conditions: the peak of the 
dry-weight curve obtained by the 
standard laboratory compaction method, 
the conditions of placing in the con- 
solidation cylinder, and the conditions 


oil, Pounds 


nN 
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Depth of Fill, Feet 


100 150 200 


Fig. 4—Curves showing the increase in dry 

weight of a sandy clay soil caused by soil 

consolidation, under pressures equivalent 
to various depths of fill. 


found in the compaction cylinder after 
the load was released and the specimen 
exposed at its top. The percolation rate 
through the specimens when they were 
under the various loads is shown. The 
percentage of the weight of the soil in 
the specimen that could be washed 
through the 200-mesh screen, 0.074-mm. 
clear opening, is shown. 


No swelling from saturation 


Nine of the soil specimens were 
placed under 10 ft. of fill load or less. 
All had a dry weight, after consolida- 
tion and saturation by percolation, in 
excess of that to which they were com- 
pacted in the test apparatus. It may 
therefore be assumed that these soils will 
retain their watertightness and stability 
in a dam; they will not swell when 
saturated, thereby decreasing in water- 
tightness and stability. The light load 
applied forced the specimens to consoli- 
date; if any force of swelling existed in 
sufficient amount to exceed the weight of 
the indicated depths of fill, it would 
have forced the spring upward, permit- 
ting the specimen to swell. If a soil 
should be found in which this occurs, 
it is a simple matter to increase the load 
on it until such a force, if it exists, is 
overcome. The extent of any swelling 
at any intermediate load could easily be 
determined. Further tests on very fine 
soils may indicate this tendency, al- 
though no soil has been found to swell 
at this time. 


Importance of compaction 


An inspection of the percolation rates 
and the percentage of the soils finer than 
the 200-mesh screen shows that no 
definite relation exists between them. It 
is shown, however, that the extent to 
which the soil is compacted is much 
more important for obtaining watertight- 
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ness than the percentage of fines. Speci- 
men No. 17 is an interesting example. 
This soil, containing 8 per cent finer 
than the 200-mesh screen, appears to be 
a gravel. When the rock above }-in. 
size is removed, the remainder appears 
to be a sand suitable for low-grade con- 
crete. It has none of the characteristic 
feel of a clayey sand; it cannot be com- 
pacted in the hand to a firm ball. This 
soil was very watertight after consoli- 
dating under a 50-ft. fill load to a dry 
weight 6 ib. more than the maximum of 
the laboratory compaction method. This 
shows the possibility of compacting soils 
very low in fines to a condition suitable 
for dam construction. 

Specimen No. 3 shows the effect of 
saturation on a soil that is insufficiently 
compacted at a low moisture content. 
The dry weight of the soil as it was 
placed in the consolidation cylinder was 
19 Ib. below that obtained by the labora- 
tory compaction method with a moisture 
content 2.8 per cent higher. The 
plasticity-needle reading was 1,250 Ib. 
per sq.in. When the soil was saturated 
under a 4-ft. fill load, the plasticity- 
needle reading decreased to 90 Ib. per 
sq.in. This increased plasticity was 
caused by the increase in moisture con- 
tent from 15.6 to 30.2 per cent. The 
dry weight of the specimen increased 
from 89 to 92 lb. This relatively low 
dry weight accounts for the high perco- 
lation rate. The percolation rate of 
this soil, if compacted to a dry weight 
of about 108 Ib., would probably be not 
more than 0.010 ft. per year. It is in- 
teresting to note that the percolation 
rate of this clayey soil as it was com- 
pacted is many times greater than the 
very sandy specimen previously dis- 
cussed. 

A great many comparisons can be 
made from the accompanying table. 
There are many variations in placing 
and loading conditions. None of the soils 
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show an excessive percolation rate, and 
most of the rates shown are so low that 


‘the soil may well be classed as impervi- 


ous to water. The percolation rates 
through all soils that have been tested 
are negligible when they are compacted 
to the condition of a minimum plasticity- 
needle penetration resistance of 300 Ib. 
per sq.in. when saturated. Any soil that 
meets this condition could probably be 
used in a dam; it is unlikely that the 
percolation velocity would be suf- 
ficiently high to erode any of the fines 
from the soil. 

The minimum dry weight to which a 
soil must be compacted is easily found 
by the consolidation-percolation test. It 
is only necessary to compact the soil to 
lower dry weights and observe the re- 
sults of the test. The lower limit of the 
dry weight to which the soil must be 
compacted is determined when the min- 
imum allowable saturated _plasticity- 
needle pentration resistance or the max- 
imum allowable percolation rate is 
reached, 


Testing foundation soils 


Earthfill dams are often desirable at 
locations where the cost of stripping the 
foundation to bedrock prohibits their 
construction. The soils that are to be 
the foundation for an earth dam may be 
subjected to the same analysis as a com- 
pacted fill. The watertightness and 
stability of such soils is of equal impor- 
tance to those used in the fill, particu- 
larly on the abutments, where the con- 
solidation resulting from the lesser depth 
of fill is not so great. 

The dry weight of foundation soils is 
easily determined at any depth by exca- 
vating a shaft or side-hill cut to suf- 
ficient dimensions to permit the 
measurement of the dry weight in place, 
as outlined for compacted fills. The soil 
may then be tested for consolidation and 
percolation after being placed in the test 


apparatus at the dry weight in place a: ( 
under such load as the contemplat: | 
dam will produce at the point 
sampling. The stability of the sul 
under these conditions can be determin 
by use of the plasticity needle at t!- 
conclusion of the test. The probal 
settlement of the foundation soils can |)« 
determined very closely by a series ©: 
tests of this nature. 

It is necessary carefully to consid 
the rate at which the settlement takc; 
place in the consolidation cylinder. 
slow settlement of the small specime: 
indicates that the total foundation settle 
ment may not take place for consider 
able time after the dam is completed. |i 
this settlement can occur only by forc- 
ing some of the water from the soil, it 
is possible for the weight of the dam to 
force the saturated and quite plastic 
foundation soil to move outward, caus 
ing at least a partial failure of the dam 
before the full consolidation has taken 
place. 


Bearing power of saturated soils 


The capacity for water absorption in 
a soil has been shown to be determined 
by its dry weight. The soil used in the 
preparation of Fig. 7 (ENR, Sept. 7, 
p. 287) can be found in place at a dry 
weight of 110 lb. with a moisture con- 
tent as low as 6 per cent. This soil has 
a plasticity-needle penetration resistance 
of about 10,000 Ib. per sq.in. in this con- 
dition. The moisture content for com- 
plete saturation at this dry weight is 20 
per cent, and the plasticity-needle pene- 
tration resistance then decreases to 20 
Ib. per sq.in. A standard bearing test on 
this soil in the drier condition would in- 
dicate a capacity to support a high unit 
load, and a similar test on the soil in its 
saturated condition would indicate a 
capacity to support only a very light 
unit load. 

The determination of the dry weight 


RESULTS OF CONSOLIDATION AND PERCOLATION TESTS OF VARIOUS SOILS 


Soil Characteristics st Maximum Density Ob- Soil Characteristics as Placed in 
Consolidation Cylinder 


tained by Standard Laboratory Compaction 


Plasticity- 
Needle 
Dry Reading, Moisture D 

Test Vee. Lb. = Content, Weight, 
No. Lb. Sq. In. Per Cent Lb. 
1 121 1,200 13.0 11 
2 112 500 15.5 109 
3 108 425 18.4 89 
4 116 1,150 14.0 116 
5 110 850 13.5 117 
6 124 3,000 11.5 123 
7 109 525 18.5 108 
8 122 1,400 12.5 125 
9 112 825 14.8 114 
10 102 650 22.5 82 
1 89 430 27.5 91 
12 120 950 13.0 117 
13 113 650 16.5 Wt 
14 115 750 15.2 iW 
15 110 650 18.2 it 
16 102 650 22.5 82 
17 121 700 12.5 117 
18 123 1,000 12.0 118 
19 128 1,450 11.2 126 
20 128 2,500 11.0 122 
21 124 1,500 12.0 114 
22 124 1,500 12.0 121 
23 123 2,000 11.4 122 
24 122 1,100 12.0 114 
25 122 800 13.5 123 
26 123 1,200 12.0 120 
27 123 750 12.5 119 


Plasticity- Consolidating 
Needle Load 
Reading, Moisture Equivalent oe 
Lb. per Content, Depth of Weight, 
Sq. . Per Cent Fill, Ft. Tb. 
40 20.2 2 118 
425 16.8 3 it 
1,250 15.6 4 92 
450 15.6 5 118 
1,500 14.2 10 118 
500 14.5 10 125 
300 18.8 10 i 
1,550 11.8 10 127 
550 16.4 10 115 
5 36.0 18 88 
250 32.5 20 93 
375 15.0 20 123 
425 17.9 25 112 
375 17.5 30 113 
550 17.2 35 118 
5 36.0 45 93 
475 15.2 50 127 
450 14.2 50 125 
1,225 11.2 50 131 
500 12.8 50 128 
500 13.5 100 119 
600 13.5 100 125 
675 13.5 140 126 
1,130 11.7 150 121 
1,050 12.8 150 127 
350 15.0 180 124 
450 14.7 200 . 127 


Soil Characteristics as Determined After Saturation 
by Percolation-Consolidating Load Released 


Plasticity- Percolation Soil 
Needle Rate, Passing 
Reading, Moisture Gradient 200- Mesh 
Lb. Content, of | Ft. een, 
Sq. i. Per Cent /Year Per Cent 

75 17.0 0.0710 21.7 
400 19.3 0.0154 51.2 
90 30.2 2.000 68.0 
475 15.8 0.0154 41.0 
1,250 15.0 0.790 29.5 
1,200 13.5 0.4700 18.6 
460 19.1 0.0011 52.7 
1,350 12.5 C.0047 34.2 
550 17.5 0.0028 33.4 
50 31.8 0.1090 38.0 
300 31.6 0.00016 82.0 
450 14.5 0.0035 37.6 
575 18.5 0.0008 50.6 
400 17.6 0.0010 46.2 
900 16.4 0.0014 39.6 
120 29.3 0.0280 43.0 
950 12.9 0.0156 8.0 
900 13.5 0.0007 38.3 
1,800 11.2 0.0050 29.4 
1,300 12.6 0.0096 31.7 
700 14.7 0.8000, 30.6 
1,410 14.4 0.0100 30.6 
700 12.4 0.0018 37.0 
500 14.8 0.0450 32.4 
1,700 12.4 0.0167 36.4 
1,800 13.1 0.0010 46.4 
1,700 12.4 0.0450 35.2 
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of a soil in place can therefore furnish 
data of much value in determining the 
bearing power of soils, particularly if 
the moisture content of the soil is low 
but is subject to considerable increase 
after the load is applied. The soil can 
be placed in the consolidation-percola- 
tion cylinder at the dry weight in place, 
and a load can be applied equal to the 
contemplated foundation pressure. The 
observed settlement would be that to be 
expected immediately under the founda- 
tion. The application of other lighter 
loads determines the settlement to be ex- 
pected at various depths below the foun- 
dation, depending on the manner in 
which the foundation pressure is as- 
sumed to be spread in the soil below. 
The plasticity needle can be used di- 
rectly on foundation soils in place if 
they are known to be saturated. Further 
study and experiments will undoubtedly 
establish a relation between the bearing 
power of a soil and its plasticity-needle 
penetration resistance when saturated. 


Required depth of stripping 


The dry weight of natural soils in 
place has been found to increase as 
much as 10 Ib. at a depth of 15 ft. below 
the surface. A soil that was wholly un- 
suitable for foundation purposes at the 
surface had a dry weight equal to that 
to which it was necessary to compact it 
in the dam at depths of 12 ft. below the 
surface. The depth to which foundation 
soils should be stripped is that to which 
the dry weight in place is the same as 
required if the soil were to be placed 
in the fill. If the foundation soils are 
too deep for this to be accomplished, the 
cross-section of the dam should be care- 
fully designed to meet the conditions of 
stability that are thus imposed. The 
compacted fill should then be placed at 
the same saturated plasticity as. the 
foundation in order to result in a fill of 
sufficient plasticity to conform to such 
settlement as will take place in the foun- 
dation. The careful use of the principles 
that have been set forth should permit 
the design and construction of com- 
pacted-earth dams of known safety at 
locations that have been considered un- 
suitable for this purpose. 


Stability of existing dams 


The principles that have been set forth 
may be used in an analysis of the safety 
of existing earthfill dams. The deter- 
mination of the dry weight of fill and 
foundation soils at critical points and 
the preparation of the soil-characteristic 
curves, similar to Fig. 7 (ENR, Sept. 
7, p. 287), from the removed samples 
can result in a definite conclusion as to 
the margin of safety which exists in the 
structure. The determination of the dry 
weight in place for soils below the line 
of saturation in an earth dam is easily 
made. A sample of the saturated soil is 
removed by means of a core barrel so 
arranged that it will bring the sample to 
the surface in its original condition. The 
determination of the moisture content 


and specific gravity of the saturated soil 
determines its dry weight, as shown in 
Fig. 7 (ENR, Sept. 7, 1933, p. 287). 
The removel of sufficient soil for the 
compaction and plasticity-needle test en- 
ables the preparation of curves similar 
to those of Fig. 7, in the previous article. 
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Sufficient information is now at hand to 
proceed with the consolidation and per- 
colation tests that have been described. 
This information is of particular value 
when the problem of increasing the 
height of an existing dam is being 
studied. 





Paving Side Ditches 


for Hilly Roads 


Cheap stone paving developed from trial by mainte- 
nance department of Indiana state highway commission 


By Don M. Norton 


Superintendent of Maintenance, 
Seymour District, Columbus, Ind. 


URING the past three years the 
D maintenance forces of the Indiana 

state highway commission in the 
Columbus subdistrict have been experi- 
menting on types of stone side-ditch 
paving, to produce some means of cafing 
for ditches on roads through hilly coun- 
try where there are miles of ditches, 
which because of soil conditions are a 
source of continual repair and expense. 
A ditch cross-section and method of 
laying stone have been developed and 
have proved to be very satisfactory and 
inexpensive. 

This type of ditch paving does not 
answer all purposes, nor does it take the 
place of concrete paving, which is neces- 
sary on very steep grades; but it does 


Fig. 1—Diagram sections, templets and 
pavement details of stone paving for side 
ditches on hilly roads. 
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Fig. 2—Stone-paved side ditch on Indiana 
highway. 


have one advantage over the concrete 
ditch in that it allows water to enter 
from the road shoulder at each joint and 
eliminates the false ditch ordinarily 
found along the ditches paved with con- 
crete. The cost of the stone ditch is of 
course another thing in its favor. 

When this work was first started, the 
stone was laid in ditches with a cross- 
section which is common in all road 
construction (Fig. la). This was found 
to be very tedious and not at all satis- 
factory. Later the cross-section was 
changed to eliminate the sharper angle 
(Fig. 1b), which helped some but did 
not yet fit our needs. At present the 
ditches are being laid to a cross-section 
(Fig. lc) that eliminates all angles, 
making the work much easier for the 
workmen and giving each stone an equal 
bearing on its neighbor throughout the 
ditch. This also reduces the possibility 
of misplacement by water and frost. 

Fig. le shows templets used for 
ditches of different widths from 4 to 
8 ft., depending on the amount of water 
to be carried. The ditch is first formed 
to fit the templet, then flat stones of 
near the same thickness (24 to 4 in.) 
are laid, starting at each outer edge to 
insure a good line both at the road 
shoulder and toe of the back slope and 
finishing in the center of the ditch. Very 
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little skill is required in laying the stone 
in this manner, and no grout or mortar 
is necessary. 

The accompanying view (Fig. 2) 
shows a ditch constructed along Indiana 
state road No. 7. These ditches are 
in perfect condition after having with- 
stood the winter and are good for many 
years of service without any further 
attention. 
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The cost of this work depends entirely 
upon the condition of the ditches and the 
distance that the material has to be 
hauled. The work shown followed close 
after the road was constructed, with 
ditches in good shape, the stone costing 
an average of $1.25 per cubic yard de- 
livered. More than 3,000 ft. of paving 
was laid an average of 5 ft. wide, which 
cost $0.16 per linear foot. 





Low-Cost Resurfacing 


of Old Pavement 


Old concrete road widened 4 ft. by concrete 
strips and surfaced with asphaltic concrete 
at cost of 40c. a square yard for surfacing 


By John E. Blair 


Enginer, Texas State 
Department, Austin, Tex. 


FRY reas that we old cement concrete 


Division Highway 


roads that were built several years 
ago under different traffic condi- 
tions has become an important matter in 
many parts of the country. In a report 
of the Highway Research Board, at its 
1932 annual meeting, reference is made 
to costs in different parts of the country 
using asphalt mixtures that ran from $5 
to $12 per ton, and it is in this connec- 
tion that some comment may be interest- 
ing as to the same character of work 
recently accomplished in Texas at mate- 
rially lower prices. 
An old concrete road, 16 ft. wide, 
5:7:5 in. in cross-section, was widened 
to 20 ft. and then resurfaced with an 





- New | 
~ concrete 
Che : were eefQ'=--- seiteddatapetld 


Half section of widened and resurfaced 
concrete pavement. Note narrow curb on 
widening strip. 


asphaltic mix. The old concrete was 
very rough, having been laid on an un- 
stable black waxy soil, and it was some 
ten years old. To correct the crown and 
the rough surface, the variations in the 
depth of the new asphalt surface were 
from 1 in. minimum to as much as 5 in. 
maximum at the deepest point. The 
accompanying sketch shows the method 
of widening and the type of curb used 
to correct the steep crown. This curb 
was built with a narrow raised edge in 
place of the 2-ft. concrete edge, because 
of the better appearance of the narrow 
concrete edging and because of the 
greater invitation for lateral dispersion 
of traffic when the same type of surface 
extends for the full width of the pave- 
ment. 

The old surface was cleaned by sweep- 
ing, after which it was primed with a 
medium-curing cutback asphalt of low 
viscosity. The rate of application was 


1/10 gal. per square yard, and it was 
thoroughly worked into the surface by 
scrubbing with brooms. This priming 
operation penetrated all of the little 
crevices in the old surface, tending to 
waterproof against groundwater and 
also to form a thorough bond between 
the new surface and: the old. On the 
surface so prepared an asphalt-stone mix 
was spread and screeded with a hand- 
drawn screed that operated over the con- 
crete curbs and struck off the mixture 
to a l-in. crown. From experience ob- 
tained in the first section of the work, 
it is believed that this screeding opera- 
tion is unnecessary and that by careful 


Old concrete road and widened and re- 
surfaced section shown in contrast. 


operation of a blade-grader an equally 
smooth riding surface can be obtained. 
The surface should be checked fre- 
quently with a templet, and there is no 
reason why a finished surface having 
variations of less than 4 in. in 10 ft. 
should not be obtained. 

For mixing the stone and asphalt, a 
7-ft.-capacity standard concrete mixer, 
mounted on a truck, was used. This 
truck outfit was driven alongside the 
cars containing the stone and produced 
the mixture so as to permit gravity flow 
of the finished product into trucks. The 
stone was conveyed to the mixer by four 
men counting shovelfuls, and the asphalt 
was poured with a bucket. About 4 gal. 
of kerosene per batch, placed in the 
mixer with the stone and given a few 





Asphalt surfacing mixed in concrete mixer on 
truck charged by hand and discharging 
by chute into truck. 


turns before the asphalt was introduced, 
markedly improved and expedited thx 
mixing. The size of the stone used was 
100 per cent passing the 3-in. screen and 
100 per cent retained on the 4-in. screen. 
Approximately 8 gal. of asphaltic mate- 
rial was used with each ton of stone. 
This produced a thoroughly coated 
aggregate, but one of very open char- 
acter. After the mixture had been 
bladed for several hours, it reached a 
tacky condition and was then thoroughly 
rolled. Any low places that developed 
under the roller were corrected by addi- 
tional mixture until no further settle- 
ment occurred and a uniformly smooth 
surface had been obtained. Approxi- 
mately one week later a very light seal 
coat was given, using the same cutback 





asphalt covered with a light application 
of coarse sand, followed by final blading 
and rolling. The cost of the stone was 
$2 per ton f.o.b. siding, about one-half 
mile distant from the work proper. The 
cost of the asphalt f.o.b. siding was 4c. 
a gallon. An average thickness of sur- 
face of 2 in. was obtained at a total cost 
of 40c. per square yard. 

This work was somewhat in the na- 
ture of an experiment, and consequently 
hand methods were employed to a con- 
siderable extent. It is believed that the 
cost can be reduced somewhat by the use 
of a larger mixer and the handling of 
aggregates by clam-shell bucket to stor- 
age bin above the mixer. The priming 
of the base could be carried on with 
pressure distributors. All of the work 
was carried on under traffic with rela- 
tively little inconvenience. 
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Employment and Values 
in Construction 


A circumstantial survey of the construction indus- 


try, 


tabulating employment and values in totals 


and subdivided for raw-materials production, manu- 
factures, transportation and distributor agencies 


By Lawrence Mehren 
Construction League of the United States, 
Tashington, D. C 


"Ti INFLUENCE of the far- 
flung and complex construction 
industry, its importance as an em- 
ployment agency, the penetration of its 
various functions and divisions into 
every section and corner of the country 
and its effects on other industries have 
been the subjects of a survey just com- 


Graph showing numbers employed by con- 

tractors in construction based on census 

figures for 1929 and relative volume of 
employment by states. 


pleted by the Construction League of 
the United States. Data from scattered 
sources have been assembled and ana- 
lyzed and the results pieced together to 
reveal a startling picture of an industry 
second only to agriculture in national 
economic importance. Selling facts have 
been disclosed, revealing that a tenth of 
America’s workers depend on construc- 
tion for their livelihood, that every 
man employed on the construction site 
is matched by another in factory, office, 
mine or on the railroads, and that con- 
struction is cradled in sections and 
towns far from the site of structure or 
project. 


Reason for survey 


Figures determined in this survey are 
based on the year 1929; this year was 


selected principally because its records 
are far more complete than those for 
preceding or following years. The 
actual figures, then, are several years 
old, but they are hardly more than nec- 
essary incidentals, for volume indica- 
tions are not, in the last analysis, the 
end of this survey. 

To know that the production of con- 
struction materials employed every 
tenth manufacturing worker, that this 
fabrication went on in a quarter of the 
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country’s factories and mills, that one 
of every five carloads of freight moved 
carried construction materials, that & 
per cent of the wholesalers of the coun- 
try were busied with the distribution of 
construction goods, that 5 per cent of 
all coal mined was burned to produce 
these materials, that many industrie 
lean heavily on construction for thei: 
existence, and that the multiple division 
of the construction dollar proves it to 
be a tremendous factor in our compli- 
cated and interlocking economic life 
to discover these and other similar indi- 
cations, which are fairly stable from 
year to year, is the purpose of the 
study, and actual volume figures are no 
more than a means to this end. 

The construction industry has long 
been in need of some accurate appraisal 
of itself to awaken the industry and the 
country to a consciousness of its im- 
portance and magnitude. The con- 
struction interests have never been abl 
to present accurate figures to govern- 
mental and commercial agencies to 
convince them of construction’s true 
place in our economic life. Accord- 
ingly, that construction might take its 
rightful place as the 
industry and that some calibration 
might be available to assure careful 
industrial planning and a dovetailing 
with our general economic program, the 
Construction League initiated this 
survey. 

In order that a full realization of the 
importance of construction would be 
possible, the study attempts to measure 
size, divisions, distribution, relation to 
other industries, employment furnished, 
value of products and payroll for each 
industry which serves construction di- 
rectly or indirectly. 

Construction furnishes employment 
not only on the project site itself but 


second largest 


Graph of numbers employed in industries 

manufacturing materials, equipment and 

supplies used in construction, based on 

census figures and other official statistics 
for 1929. 
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in the factories that supply its materials, 
in the mines, quarries and lumber 
camps that send crude goods to these 
manufacturing establishments, on the 
railroads that transport raw and fin- 
ished materials, in the coal mines where 
fuel is produced to make possible the 
fabrication, and in offices and agencies 
that distribute the materials. 

Actual construction work is neces- 
sarily more intense in big cities and 
industrial areas, but the tributaries to 
the industry are widely dispersed and 
penetrate to every corner of the coun- 
try. The raw materials, manufacturing 
and mining establishments that are the 
backbone of construction are spread 
from coast to coast, and many a small 
town draws its life blood from supply- 
ing the goods which make possible the 
erection of structures in distant places. 
Concretely, the Boulder Canyon project 
has already drawn materials from fac- 
tories in thirteen scattered states, which 
in turn obtain their raw materials from 
other distant places. 


Divisions of survey 


The survey of the construction in- 
dustry, then, falls into six general divi- 
sions: (1) production of raw materials 
and semi-manufactures; (2) manufac- 
ture of materials, equipment and sup- 
plies; (3) transportation of these 
goods; (4) distribution of the materials 
by wholesale and retail agencies; (5) 
design by architects and engineers; 
(6) the field forces actually engaged in 
construction work. A _ study of coal 
consumption by the raw materials and 
manufacturing industries has also been 
included, so that a full realization of 
the indirect labor attendant to construc- 
tion might be possible. 

All the data are from government 
sources and every effort has been made 
to insure accuracy and completeness. 
Wherever it was necessary to make 
estimates, either trade associations or 
government experts have been asked to 
supply figures covering their particular 
fields. Detail records of the Bureau of 
the Census in Washington played an 
important part in this study, and the 
records of the Interstate Commerce 
Commission, the Federal Employment 
Stabilization Board, and several private 
agencies have been drawn upon. 

The general summary of the survey 
(Table I) reveals 4,500,000 men serv- 
ing construction directly or indirectly 
in 1929—a tenth of gainful employment 
in all occupations in the country. Di- 
rect employment on the construction 
site accounted for 2,400,000 men, a 
little more than half of the employees, 


One out of every five carloads of freight 
transported in 1929 consisted of construc- 
tion materials in raw or finished form. 
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TABLE I—GENERAL SUMMARY. SURVEY OF THE CONSTRUCTION INDUSTRY, 


Division 
Raw materials and semi-manufactures. . 
ap of materials, equip. 


n- 


Division 2 OE boos cas cakes se ces 
3. Transportation of raw and finished ma- 
terials by Class | railroads 

4. Distribution of mater.: 
=. 


Retail... 


Other (done directly by govern., 
pub. utilities, power co., etc....... 
Division 6 totals 


Total gainfully employed all occupations... 


or construction is 9. 1% of 


1929 
Per Ce: 
No. Employed Payroll Value* by Em; 
89,973 $133,316,075 $422,527,097 2.) 
1,097,117 $1,580,484,876 $5,532,590,213 5s 
24,153 31,928,384 50,851,019 ” 

1, 121, 270 1 ,612,413, 260 5,583,441,232 25.3 
183,287 353,688,883 635,671,832 4.1 
137,706 286,539,717 4,050,592, 185 er. 
309,618 390,386,524 2,827,671,256 i 
447,324 676,926,241 6,878, 263,441 10.1 
144,661 Not available 11,000,000,000 22 

1,252,446 2,233,646,882 975 aaa oe 

7,472 391,316,419 370,000,000 
820,591 1,487,731,483 3, azn. 210 at 
2,440,529 4.112,694:784 — 11,000,000,000 55.2 
4,426,944 6, MPTIOREED . eGidineupee se 100.0 
48,829,920 


Therefore direct and indires employmen: 


*Value: for division 1! refers to net value of products; for division 2 refers to gross value of products; for 
division 3 refers to freight revenue; for division 4 refers to net sales; for division 5 refers to value of work 
~ ed; for division 6 refers to value of construction work. 


‘or sources see tables for each division.) 


TABLE Il — MANUFACTURE OF MATERIALS, EQUIPMENT AND SUPPLIES FOR 
CONSTRUCTION, 1929 


N. B. All columns except “number of establishments” represent figures attributable to construction mater- 
ials equipment and supplies manufactured.) 











Per Cent 
of Ind. No. 

Industry for Cons. Estab. eon Payroll 
Aluminum manufactures.................. 0.3 150 71 $106,326 
Siatine I ara ridin 0 dik Se eawe we 18.5 67 1,709 2,570,829 
Asph.-felt-base floor cover................. 100.0 14 2,754 4, 625, 295 

its, nuts, washers, rivets, not made in roll- 

WRIIRG ovoire aves curs tng cap <wgene ee 50.0 117 9,113 14,532,413 
CR NSIS 5 os oo a's oe eee eee 80.0 72 16,829 21,042,124 
Cement. BS nee ee 100.0 174 38,756 62,834,198 

a products (brick, tile, sanitary ——— 

EPiteieais eels fb + csp eRe. 60.6 2,062 85,230 109,578,071 
Conereta peed 2h.6s-a2 TERE 94.0 2,438 20,395 29,175,218 
Copper, tm, road ot other sheeting. . 90 2,161 33,357 55,501,331 

Conlagoana MU cb vaccinate s one 10.0 123 1,592 603 
Cork PND cs neces ch as ce ou) Chkeeae nS oe 35 166 199, 

doors, frames, shutters.............. 100 148 11,949 24, 264. a8 
mes mach., appar. and supply............. 7.0 1,802 28,354 43. 5.747 
Engines, turbines, tractors................ 3.3 199 2,383 4,189,725 
PSMONVOE 65 <5 ok sh hace ebeaeeeeeens 13.0 95 836 1,392,856 
Felt goods; wool, hair, jute................ 4.1 54 254 411,537 
Foundry & machine shop prods............ 5.6 8,605 30,541 52,940,477 
Gas Glectric Hxtures. ooo. ce vcccecces 35.4 614 10,128 16,630,7! 
Gas and other meters......... 60.5 72 4,522 7,735,676 
CN 5 in's ce sc ee 16.1 263 11,822 16,644,444 
Hardware, n.@.¢.......:.. 29.3 485 17,653 25,628,950 
Feat works & rolling mills... 18.3 486 78,970 145,018,032 
RADA. 5: ..i.>-<ca« Ree 42.7 237 4,031 4,921,442 
Taian a x esi ob cele eee Wee ok Gian Come 100.0 7 6,894 11,030,773 
Lumber and timber products.............. 70.0 12,915 7, 334,616,267 
Marble, granite, slate and other stone 

ee RRB SPR I ee Reet 62.3 1,881 28,196 50,797,372 
Nails, spikes, (non-roll. mill)............... 60 55 1,448 2,159,059 
Non-ferrous metal products............... 2.8 1,225 2/576 4,240,799 
— SP IIR sss 6c sa cae Shoe 55.0 J 23,283 44,153,109 

REA Sete Paphos ss tiresome mS = 470° eet 
ieeoasal paving eon Dew eid meee wala 00.0 067, 
ponies wap ~ Sonne <i 70.0 4,849 76,905 113,717,211 

umbers’ supplies (exc. pipe vitreous , 

MINS oa oa ona van asschosunne eee 100.0 255 31,353 46,567,677 

NIN ons cans: cone dines aunt 100.0 102 7,426 12,456,085 
ND 2 55 i051 PEAS a ha saw hk Farias aun 412 1,024 1,469,346 
WIE. so a oc nna cs os cautions 100.0 40 707 1,146,853 
GGL i ss 5 2 ix Fs 555 SS i eG comes 34.9 81 1,786 2,792,603 
Sicam 0 mo peotnate ga 3.6 273 808 1,405,870 

team other c 6 
2 rene ee SS gg STD, 980335 
neat ittings OGRE GOD... 6 5 ss swe 6nd +202, 206 
Stoves & warm air furnaces................ 20.4 609 11,182 17,766,897 
Struc. & ornam. iron & steel (not made in 
mills) 100.0 1,482 69,334 126,867,12 
15.7 534 3,627 5,581,767 
Wal Bae bes 100.0 56 5,421 8,282,81 
ets joor composi- 

vb Ren cdeeturcivecantantaees ne 8,994 13,820,652 
Window & door screens & weatherstrip.... . . 100.0 280 5,055 7,373,979 

Ns 05 SAE ia nd Sirs Sains ce Vee FR 11.5 81 2,877 4,840,282 
WOW BAGS 55 o's 5. so sien 6 dv eee tbue 19.9 547 5,155 7,462,682 
Wet GRONNIOIR «oo. os as yes cca svecea 100.0 199 14,497 18,561,537 
Wrought pipe, not made in rolling mills. . 40.0 136 9,262,922 
Total — Construction Materials shisha 

= BMG aii cis ck eR: pee 48,927 1,097,117 $1,580,484,876 

motumine tedineteles... 5. oss icacis acces 210,959 10,330,728 15,216,037,315 
Soutien manufacture per cent of all 
ONIN 655 55 Shades ba cataceres nas nade 23.1 10.6 10.3 


Source: Compiled from Census of Manufactures, Bureau of the Censusi 


Value 
of Products 
$385,553 
10,399,704 
41,888,962 
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891,430,624 
119,638,585 


387,508,449 


129,673,784 
103,506,090 
5,294,105 
2,970,923 
7,886,947 


3,007,394 
228,310,254 
55,358,466 


477,036,827 
5, 308.992 


30,007,649 


70,662,746 
24,451,700 
24,680,329 
29,261,922 
190,944,645 


5,532,590, 212 
434,863,440 


7.9 
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TABLE I1I— RAW MATERIALS AND SEMI-MANUFACTURES PRODUCED FOR THE MANU- 
FACTURE OF CONSTRUCTION MATERIALS, EQUIPMENT AND SUPPLIES, 1929 











Per Cent No. No. 
I Cons. Estab. Employees Payroll Value Products* 
Raw Ma 3 
Copper mining.................. 14.3 180 6,870 $1 5.017.068 $40,542,984 
Iron ar a ae ae 19.9 208 6,169 4,074 39,269,575 
ade... 38.0 ae testz SRSA URES 
s BGs 4055 ee Seok ou . 16 , ; +269, 
ee eres 60.6 236 2772 2'787,002 6.516.588 
iis canbe secstgeeesee 96.4 63 2,134 2,828,754 5,533,541 
Asphalt. Sphalt and bituminous rock.... . . 95.0 25 1,242 1,748,348 4,867,644 
Tigeee WEEE... we ee cccccccncce 13.0 171 1,951 3,310,266 8,783,031 
Semi-manufactures: 
ERECT CETL 19.2 105 5,256 9,370,548 148,173,050 
smelting and refining..... . 14.3 26 2,365 4,221,317 142,254,092 
peer ane and refining aie, a6 13.0 19 740 1,271,861 30,174,951 
Petroleum refining (asphalt) ...... t.4 390 1,605 2,800,833 44,339,640 
RTT. Sake ca bedheseede 5,046 89,973 $133, 316, 075 $422,527,097* 
Rated horsepower for these industries was 1,727,009 


*The “Value of Products” Raw iven is a net, ra total; it was obtained by adding together 
& “Value ine eee of ae ee group, the “Value Ad ded by Manufacture”’ of blast furnaces, 

a! ead smelting and refining, and the “Value of Products" for petroleum refining; 
the gross ioe des ce or the whole group was $697,88 1,888. 

Sources: The “Raw Materials” group was compiled from ‘the Census of Mines and Quarries, Bureau of the 
Census; the ‘‘Semi-manufactures” group is from the Census of Manufactures, Bureau of the Census. 

N.B. The production of lumber and timber in logging camps is properly attributable to the raw materials 
division; this operation, however, is reported in the Census of Manufactures together with planing and finish- 
ing operations. It is included, consequently, in the second division of this survey, “Manufacture of mate- 
rials. equipment and supplies for construction.” 


TABLE [V — TRANSPORTATION OF RAW AND FINISHED CONSTRUCTION MATERIALS BY 
CLASS I STEAM RAILROADS IN 1929 











Commodity Revenue Freight Originated—. 
GROUP Ill Carloads Tons Revenue 
i cr Cee. ode ce e's tise kee bev 18,639 935,108 32 17,990 
ea nth UUs bs ch eeaein ences Coes 317,480 16,943,574 .078,753 
Gel L ot ea hind wi nc eb Se Be ono einen 296,064 16,342,394 19,167,183 
Cc ore and concentrates................0..ee0ee 18,146 1,009,102 429,704 
Seat peed (ther hentia .........2..... 1,511,267 81,408,069 69,420,839 
Stone, broken, ground, crushed....................- 2,472 33,529,078 29,860,479 
Stone, PUREE Ua Catseed cok eacbicceséceceus 79,348 3,654,466 6,080,704 
Stone, as aethia yaa od hg warideD wee 14,565 476,435 2,525,393 
Asphalt, natural, by-product, 88,596 3,036, at 13,026,464 
Lead ore and concentrates. 327 175,864 242,899 
I I BUCO, 5 5 cos wdcdcsvecccsaqectone 78,061 3, 960" 248 6,275,385 
GROUP IV 
eg eu oy lt uk we ebb cone 660,0 21,405,743 14,972,082 
Posts, poles and piling............. 152,742 4,275,946 19.969.440 
nS ahd a's pbs ees «di0k 130,866 4,024,144 12,450,385 
, shingles and lath 978,215 26,188,996 171,343,736 
Vv 
Fuel, road, residual oils, N.O.S.............ceceeeees 19,985 673,876 2,614,856 
OS a ee 29,872 1,592,081 3,039,042 
Rails, fastenings, frogs. oe 63,234 2,658,312 8,699,149 
ane iron pipe and fi aie “a 59,223 1,410,832 9,243,142 
Iron and steel pipe and fittings, N.O.S................ 76,954 2,362,432 20,563,8 

Iron and steel; nails and wire, not woven............. 46,124 1,124,049 6,114,575 
nen and mete: Caen S$, OB... oo oc ccc ccesccscces 208,371 6,849,181 28,952,020 
ht saat. ENG 22 cceWin at wsteeoaenas 3,461 158, 1,225,041 

Cs cai tab enecdencedawesens 12,345 220,133 2,208,511 
Comme ed PN S55 otk ba Cebabucecesake 659,797 25,008,203 67,083,562 
ET RT ES eee ee eee 164,774 6,133,482 11,928,377 
Brick, N.O.S., ons paains tile 172,569 6,271,385 16,974,469 
RRM, WOMEN gas os ou ddd decane 24,443 733,226 2,284,365 

Lime, common ( 08 or slaked) 50,121 1,143,889 3,619,808 
Plaster, | eae 79,644 2,124,257 8,743,567 
Sewer pipe drain tile, not metal 146,321 2,708,023 9,742,533 
EE INORG vos ca cose cccccisvncte 3,809 54,836 691,854 
MgC eR, INO, ooo... oe cece ces ccccwecevvers 2,584 41,759 763,094 
Paint in oil, and varnishes... ............0s-eeeeeees 13,537 291,271 2,391,034 
Lead and zinc; i RE Ses ca ieg nade date oe 3,928 158,305 1,194,933 
Paperboard, pul NIN 4G Se Wah Sale oo cee 1, 251,347 1,312,659 
Beans pepe and SEE canis badecdenses 105,224 2,324,998 12,183,396 
Building ee boom 4 NEae ao SoG Soke oe eens ees 32 452,106 4,715,515 
Glass, flat, other than plate....... 2.2.2.2... cece eens 12,523 352,443 2,601,344 
Manufactures and miscell., N.O.S...............2005 201,798 4,243,066 26,118,472 
Total eovrettion Gs on8 Gus cbEH uate EScee 7,167,331 286,701,871 $660,970,634 
DP EDER isc it chccest Ueccecescete en 1,303,047 ,736 4,451,890,050 
Construction freight, per cent of total................ 9.5 22.0 14.8 


N.B. Commodity figures are not necessarily total for the Rs materials; where commodity has other 
uses in addition to Gonatruction, the co construction, determined in the manufacturing and raw 
divisions of this survey, has ap 


Source: Computed from Interstate Seoeeaee RO Freight Report. 


TABLE V—EMPLOYMENT FURNISHED BY THE TRANSPORTATION OF CONSTRUCTION 


MATERIALS, EQUIPMENT AND SUPPLIES, RAILROADS, 1929 

Class No. Emp. Payroll 
Group I Sere eet eet eackaeats pubadeecses . 2,265 $13,930,837 
Group II —Professional, clerical and general................ 39,002 7, 437,897 
ods Eis cc csendalndpccssetede ‘ 6,34 125,835 
IV-—Maintenance of ae and stores............ 64,369 108, 254,251 
Group vi-w me er than train, — die vo 3 % 2,048 

Group on (yardmasters, etc.).......... i 324, 
(b) rtation (train and engine)...... éeeee 43,407 107,513,749 
Total—Attributable to Transportation of Construction Goods:.: 183,287 $353,688,883 
GUM G Stee rove kk ac kck ko Sekveses ‘ 1,686, 769 $2,940, 868,690 

Construction per cent of total................0. cece ese 10.9 2.0 
Source: Interstate Commerce Commission. These figures have been determined by st reudying soparataly 
apprenimasely 100 classes of railroad empl Ctraneporaation. the percen percentage (freight revenue is 78 of 
freight of the so 1S Stee ub aeie pemeaitae * tage by carloads of cooatruction 
a is 19.5 (see ; was then 

sary, to number of employees and payroll for each class attributable to freight transportation to determine 
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and the manufacture of materials en- 
gaged a quarter of the total number, or 
1,100,000 persons. The activities of 
these construction dependent employees 
were directed to a program of $11,000,- 
000,000, and of this amount $7,000,- 
000,000 went for payrolls in the 
different divisions of the industry. 


Raw-materials production 


The raw materials group is the first 
logical division of the survey, for these 
interests take the first step in the long 
construction process. The division 
covers production of stone, sand and 
gravel, clay, asphalt, and the metallic 
ores, and also certain semi-manufac- 
tures—products which have had some 
treatment, but which are not yet in fin- 
ished form for consumption on the 
construction site. 

These raw materials establishments 
are widely dispersed, ranging from the 
iron ore mines of the Lake Superior 
district to the copper mines of Arizona, 
and from gravel pits in country towns 
to Pittsburgh blast furnaces. Employ- 
ment for this crude materials produc- 
tion is small compared to the 4,500,000 
figure for the whole construction indus- 
try, but it must be remembered that the 
raw materials operations are carried on 
mainly in small towns which depend on 
this mining and quarrying for their 
existence. 

In general, in this division and in 
the one following—manufacture of ma- 
terials, equipment and _ supplies—per- 
centage for construction has _ been 
determined by the only possible com- 
mon denominator—value of products. 
The value of each material going to 
construction has been computed, and 
the resulting percentage of the total 
value of products of the industry ap- 
plied to other data, such as number of 
employees, payroll and horsepower. 

Employment in mines and quarries, 
then, for the production of crude con- 
struction materials was 90,000, with a 
payroll of $133,000,000. (Table III). 
The gross value of products was $700,- 
000,000, which, however, scales down 
to a net value of $422,000,000. 

Logging camp operations rightfully 
belong in this division, but the Census 
of Manufactures report them together 
with sawmill and finishing operations 
and the segregation is difficult. Conse- 
quently the figures for lumber camps 
are included in the lumber and timber 
products industry of the manufacturing 
division of this survey. 


Manufacture of materials, 
equipment and supplies 


Fifty industries, covering the manu- 
facture of every type of material used 
in construction, have been analyzed for 
this section of the survey. Table II 
lists these industries and presents fig- 
ures for each of them. A tenth of the 


ieee sae workers in the country, 
000 persons, were engaged in the 
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production of these materials, and the 
process was carried on in almost a 
quarter of the factories and mills of the 
country. Eight per cent by value of 
all manufactured products in 1929 were 
construction materials, the gross value 
of these products being $5,500,000,000. 
This figure, however, contains a great 
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amount of duplication. For example, 
the value of cement used in the concrete 
products industry is reported twice— 
once by the cement manufacturer in his 
report, and later reflected in the value 
of products as reported by concrete 
products manufacturers. For this rea- 
son “Value Added by Manufacturer” 


TABLE VI—WHOLESALE AND RETAIL DISTRIBUTION OF CONSTRUCTION MATERIALS, 
EQUIPMENT AND SUPPLIES, 1929 








Commodity fa Cases. We. Manabt. :Magaen Payroll Net Sales 
Sommodi onstr. vo. abl. m; ees et 
Wholesale: 

Kaplodives......+..sscccese ° 13.0 118 184 $471,332 $13,942,733 
Paints and varnishes........ . 55.0 1,027 6,914 15,455,771 167,749,508 
Logs piles and posts......... 70.0 351 1,371 1,719,527 33,666,529 
ND <<. s400 0's 0 beeen 100.0 157 572 600,737 9,749,039 
NR on oot canes cae 29.3 1,789 13,224 24,781,441 253,784,398 
Constr. and building materials 

(exc. wood and met.)....... 100.0 3,222 46,979 97,127,380 1,009,946, 114 
Lumber and millwork........ 60.0 2,291 14,924 30,975,156 680,523,678 
Constr. equip. and suppl...... 100.0 498 4,059 9,927,481 132,689,655 
es equip. and suppl 100.0 22 315 060 4,087,561 

Plumb, an : epic etn aent wulete 100.0 232 2,612 4,550,500 32,188,220 
and heating equip. and 
. (excl. stoves)........ 100.0 2,649 34,876 73,653,649 785,818,087 
Cc ordage and twine el ees 10.0 105 122 288, 5,428,112 
— (all types)......... 7.0 3,870 4,895 9,772,925 170,459,697 
higkaiiath ai isk es Ribaid sa bial wh 4.2 1,343 593 1,393,129 48,732,194 
cea (exc. scrap).. 18.3 1,643 3,624 9,895,531 519,713,500 
Sheet metal products......... 90.0 53 2,442 5,299,075 182,213,167 
Wholesale Totale—Construction ..... 19,570 137,706 $286,539,717 $4,050,592,185 
All wholesaling. . Pisce ics 169,702 1,605,042 3,010,129,535  69,291,547,604 
Per Cent const. of total...... tk ee ecte So ta we aeeak ae. Cleeaeraste 5.8 
Retall: 7 : 
Lumber and building mate rial 

OR nh Aa Lae 100.0 16,911 117,003 166,471,494 4.671,794.993 
Lumber and hardware deal. 100.0 6,139 35,615 47,703,708 457,659,775 
NS Te eee 100.0 2,868 12,507 11,977,965 46,160, 
Other building mater. . 100.0 459 1,690 301, 5,718,3 
Elec. shops (without radio) .. 100.0 4,858 20,938 24,095,731 110,131, 338 
Heating appliance and o il 

(ial aes 100.0 1,915 11,920 20,509,706 70,736,608 
Plumbing shops—heating and 

I IR 100.0 10,794 53,969 61,955,407 263,540,222 
Paint and glaes.. Kno otek 100.0 8,282 30,414 32,257,796 185,819,822 
Hardware stores............. 29.3 25,330 24,224 21,922,040 206,873,479 
Build. mater. and hardware— 

POONER Ess vances scesves 100.0 429 2,338 2,191,604 9,286,140 
Retail Totals—Construction. . 77,985 309,618 $390,386,524 $2,827,671,256 
All retailing. . : 1,543,158 6,020, 747 $5,351,057,475  $49,114,653,269 
Peden GON MEDMO coi sa ccw.. bc uemaeace SF eee cacs 5.8 


Source: Census of Wholesalers and Retailers, Census Bureau. 


TABLE VII — GENERAL SUMMARY OF ALL CONSTRUCTION IN THE UNITED STATES, 1929 


























Type Value Per Cent of Total 
NE id ks dc wk bas oi cee ee FN Keo bad6 aa oo oe $2,127,000,000 20.2 
ene kde hg wee Oie ae aa ch Aine Wire eae we « AION Sg. x kines teal ,031,000, 9.8 
SS Mose baie ee a ae ae Nas Beare 606,000,000 5.8 
Theaters, clubs, lodges, relig. and memorial................... 224,000,000 2.1 

ONIN es as oe Ek ei, hs wt aba a het .000,000 4.4 
aM 255.50 0s is's food Me 0 LS Ed ks oo CS 4,451,000,000 42.4 
Neer as au pe ela a test Ne aces eee 1,370,000,000 13.2 
Electric power companies. ........ faNKe sow ekl Sasapeeen 906,000,000 8.6 
NE I 5 a 50h as 6.4.5.9 6.4 = tie Xs ¥ Koi Awe LAO 795,000,000 7.6 
Electric R.R. companies. sa ae 194,000,000 1.8 
Group ONBE c = aoc hile Va as clstaee ps a veea eae oanes 3, 265,000,000 31.1 
Rn ae ree el eiet. ee uuu ene 1,339,000,000 12.8 
CN oo cokes cee euas ents Vs snes oh ecchssnenm ene 6,000,000 5.3 
Diatan Camelia Gaere ON oo oo ois onc cs kos Sa dcsvestcects 576,000,000 5.5 
Federal (including federal aid, excl. SPM id a's bd sean ao sage ,000,000 2.9 
Total Total public... eben ns Bie cuce ew pate ales >) RRERCRR A bee Cae 2,776,000,000 26.5 
GNAMDUOD Me. aes rh. 5 1th 8eshdieen cok os $10,492,000,000 





This table ee com iled by the Federal E mployment Stabilisation — from reports to the F. W. Dodge 
Corporation, to th ompiled by the of Agriculture, the Bureau of the Census, and the Federal Employment 


Stabilization 


The table is incomplete for no reports were evotnnie on pipe line company, gas company, telegraph company 


or waterworks company construction. Studies be 


ing made by Dr. 


A. D. Morehouse point to a construction 


ae in 1929 of close to 11} billions. Throughout the Construction League survey the figure of $11,000,000,000 
The “Census Bureau's Coperertion Census in 1929 reports a net construction figure of contractors of 


$5,759,774,790, or 52.5% %ot all cons 


JMBER OF EMPLOYEES — ALL CONSTRUCTION 


Contract: Numberemployed, 1,252,466. 
(Computed from Census of Construction, Bureau of the 
Railroad: Number employed, 367,472. Payroll, 


Porras $2,233,646,822. 
$391, 316,419. 


(Computed from Interstate Commerce Commission report.» 
Other construction (this includes all construction except contract and railroad. As no reports are 
available on this work, an estimate of number of employs must be made.) 


Censur of Contract Construction shows an average o! 
o! work 


tc the $3, 


Total 
Total payroll... 


GRAND TOTAL — All employees. . 
Total payroll 


r salaried worker; and an average of ea wages and 
870,225,210 of construction done directly, the results are: 


730 “wy work per i pet wage earner; an average of $26,662 
$1,813. Applying these figures 


6755,432 
145,159 


820,591 
$1,487,731,483 


2,440,529 
$4,112,694,724 


(value of products less cost of mat: 
rials and fuel) is perhaps a_ bett 
standard of measurement, for it is no 
duplicating. This “value added” fi 
construction materials was $3,047,000. 
000. The rated horsepower of machin 
ery used in manufacturing these mat: 
rials was 6,500,000. 

The accompanying map illustrates tl. 
penetration of these materials industric- 
into every state of the nation. Thi 
density indications may, on first exam- 
ination, be questioned, for they are at 
variance with accepted ideas of indus- 
trial distribution. Many states consi(- 
ered negligible in the general industrial 
picture show up heavily as producers of 
construction materials. Thus Missis- 
sippi, Louisiana, Oregon and Washing- 
ton are high above Massachusetts and 
Missouri. The paradox is attributable 
to lumber production, in which the 
South and Northwest predominate. 
Alabama combines steel with her lum- 
ber production to rank high as a con- 
struction supplier. 

The list is headed by Pennsylvania, 
Ohio, New York, and Illinois, each with 
over 50,000 employed in these indus- 
tries. Pennsylvania alone employed 
133,000 persons. 

The production of coal for the man- 
ufacture of construction materials en- 
gaged 24,000 miners, and 5 per cent 
of all coal mined was burned in this 
production. 

The general statement on the raw 
materials group holds true for the man- 
ufacturing division. Value of products 
has been the basis for determining the 
construction percentage of any given 
industry, and number of employees, 
payrolls and the like computed from 
this percentage. 


Transportation of materials 


That the railroads lean heavily on 
construction is evidenced by the fact 
that one of every five carloads of 
freight moved in 1929 carried con- 
struction material (Table IV). Such 
materials constituted 22 per cent of total 
freight tonnage and provided 15 per 
cent of all freight revenue. Number 
of construction freight carloads was 
7,100,000. Eleven per cent of all rail- 
road employees were occupied with this 
construction goods transportation, 180,- 
000 persons, and their payroll was 12 
per cent of the total railroad payroll. 
(Table V). 

The percentages determined in the 


TABLE VIII—DESIGN OF STRUCTURES AND 
PROJECTS, brace sa SUMMARY. 


Per Cent Number 
ATORHROMS.. o .os cede ses - 100.0 22,000 
ners and draftamen... 33.6 33,742 
(Total exchades designers 
and draftsmen in indus- 
trial and trade establish- 
a 
(otal "excludes iv en ors. 87.1 
wee i 


cogared by i and surveyors 


Grand Total—Division V..... eerhn 
Source: Census of 
Census, Fizures as of Apri! | 


88,919 


144,661 
Sea of the 
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TABLE IX —SUMMARY OF CONTRACT CONSTRUCTION, 1929 


‘otal reporting............. 144,396 
Teroing at least $25, 000 of business......... 30,597 
panes 000 of business. . 113,799 
Value Sa $7, 285,720,244 
Est. doing atl at oo st $25, 000 of business. 50, 266,665 
nee a ce ba es be oaks : : y ci aten bates . "035,453,579 
ree 
— st seas. r.. a. eX ann deans 95.778,453,565 
ne at least $25,000 of business. . ; Nes 794,722, 
Est. ss ding th than $25,000 SE 5 Sao Jon dccaucieccutpuanckhcec 983,680,900 
Value of business done by: 
I eet ach csp cars. cl felR tos te csacces 2;560,425,395 
e Number Payroll 
INS hs 15 3:5 4 Gle'SClsn eee KS cade ees 1,252,466 $2, BYer, a32 
ne Soltis nt din Canals as epodts cae 94 17,550,3 
NS Sk dk od bee se be oe 732,987 1,255,536,579 
8 a hr Fs wanes enak hein & 510,057 960,559,913 
earneee — * Cee ren aa gt ele e wa c are eas 1.008.275 1,781,498,962 
Operati CS tlh a Wop s teu deals ss , 146, 
Fenteasters Ni a ee ae ae ges ad 625,956 1,021,029,946 
ET Sac circa div cde odsene's $1,766 375, 450 747,323,016 
I tS Sec ays a WSs ode a ve ¥ ne : 
Oper. build Ee SE ghia eo ed Biren aan aie 1,78 
CMOS onc own cacec ters 1,631 Average amount of work per 
a eg a eee abavatane 1,900 age-earner............ 
i en sete Seine we cawen cata 216, 35 41; 0b a28 
Se ae osait 218,898,370 
ee Es ees. gs ask els Cit cdecuceee 121,984 193,010,224 
Proprietors and firm oat a Eee See ee 4 27,056 36,281,776 
Operative builders. . 613 46,840 
General contractors. . 13,820 15,608, 263 
a oecta ka® wl sliw'e Kop kurbie «adobe 12,623 20,226,673 
*For establishments doing at least $25,000 of business in 1929. 
f clases of eotablich a a Payroll 
ber ti t mp. of Tot ayrol 
ce eer my gr ha creme 958.643 ° 76-6 — $1,805.890,860 
Est. doing less than $25,000........................ 293,923 23.4 427,755,962 





Value of business by of contractors (estab doing at least $25,000) 
(Valaes expressed in thousands) 


Value Per os ¥ Total 
Onsite baliders. 153,524 
Gen. contractors... 4,217,367 6 ; 
Subcontractors..... ........ 1,879,376 30.0 
No. General Con- 
Types of General Contractors Estab. Value 








14,766 4,217,367 
10,131 2,622,047 
7,062 2,149,941 
39 132,627 
75 93,82: 
2,455 245,651 
1,514 443, 
75 137,206 
396 47,733 
984 282,760 
494 115,153 
87 28,483 
105 44,210 
193 104,463 
d 3 103/502 
Railroad. . a ° 
RI Sede, Poe on ate nic Vala co piqic bbw 56 8,282 
Central station, lightand powerpl ............... * a ey 
I he ton ae a's in a denetecese ee 7 1,721 
te a on ie cup o eaweAeuae 4 22 29,507 
GES ivenes eis iavbcigeccVenreverbelotvers 24 71,818 
Vehic. subway and tunn.. 3 3,772 
Telephone, radio and miscellaneous................ if 5,639 
No. Per Cent of 
Estab; Value 
15,081 1,879,376 
36, 
477 66,312 
1,928 198,487 
1 77,376 
5,583 611,886 
673 85,023 
1,102 83,899 
154 16,653 
623 83,313 
1,697 145,095 
300 135,716 
173 27,085 
851 112,950 
44 3,816 
293 39,813 
227 36,077 
26 4,174 
14 1,496 
59 5,636 
18 3,324 
14 5,480 
4 334 
13 2,346 
26 5,556 
3 934 
25 22,950 
4 1,064 
138 52,272 
17 2,508 
81 10,760 
429 
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raw materials and manufacturing divi- 
sions of the study have been applied to 
the different commodities in this divi- 
sion to determine the carloads, tonnage 
and revenue of construction freight. 


Distribution of materials 


Nine per cent of the country’s whole 
salers were engaged in the distribution 
of $4,000,000,000 of construction mate- 
rials. The number of persons was 
138,000 and the materials they distrib- 
uted were 6 per cent of the value of 
all goods sold at wholesale. Five per 
cent of all retailers were employed in 
selling construction materials, 310,000 
people. The value of the goods sold 
was $2,800,000,000, 6 per cent of all 
retail sales. 


Design 


A total of 144,000 professional men 
derived their livelihood from the de- 
signing and supervising of construction 
projects. The number of architects 
was 22,000, engineers 89,000 and de- 
signers and draftsmen 33,000 (Table 
VIII). These figures represent 87 per 
cent of the engineers of the country 


and 33 per cent of the designers and 
drafts.nen. 


Construction 


Estimates of the Federal Employment 
Stabilization Board place the value of 
construction in 1929 at 104 billions of 
dollars, but studies being made by A. D. 
Morehouse, who directed the work of 
the Census of Construction, will swell 
the figure to approximately 114 billions. 
Throughout this survey the figure of 
$11,000,000,000 has been used. Private 
construction was 42 per cent of the 
total, and government work, cities, 
counties, states and federal, accounted 
for 26 per cent (Table VII). The 
Census of Construction reports the 
value of contract work as $5,700,000,- 
000, or 52 per cent of the total, the 
remainder having been done directly by 
governmental agencies, railroads, public 
utilities companies, farms, and the like. 

Total employment on the construction 
site was 2,400,000, and the payroll 
$4,000,000,000. Contractors employed 
a million and a quarter of all persons 
engaged in construction work, paying 
an average wage of $1,766. Each wage- 
earner accounted for $5,730 of work 
(Table IX). General contractors did 
67 per cent of the contract construc- 
tion business, and of their $4,200,000,- 
000, 62 per cent was building, and 10 
per cent highway construction. The 
subcontractors accounted for 30 per 
cent of the gross contract construction 
business, with heating and plumbing 
the most important item of subcontract 
work (33 per cent). 

The accompanying map indicates the 
diffusion of contract construction em- 
ployment. New York led in number of 
employees with 197,000, followed by 
Pennsylvania, Illinois, California and 
Ohio. 
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New Cutoffs Being Made 
on the Mississippi 


Dike break at Leland Neck in the Greenville Bends 
hastens channel-straightening program for the Mis- 


sissippi River from the Arkansas 


water broke through the permeable 

pile dike built after the flood of 
1929 to prevent a cutoff at Leland Neck 
on the longest loop of the famous Green- 
ville Bends of the Mississippi River. 
The dike break occurred fortunately at 
the crest of the high water, and the re- 
ceding stages did not further develop a 
break-through channel. It was evident, 
however, that future flood stages would 
form a cutoff unless large expenditures 
were made for preventive works. More 
over, this cutoff would be uncontrolled. 
It seemed a sound measure, therefore, 
particularly as such a cutoff was in- 
cluded in the future river-straightening 
plans to control the cut-through in time 


QO: JUNE 3 a 12-ft. overbank high 


Fig. 1—The four river loops of the tamous 
Greenville Bends of the Mississippi River, 
maintained inviolate for half a century by 
revetment and dike construction, have been 
broken by a cutoff at Leland Neck and 
another planned at Tarpley Neck. 
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and location. This was done by remov- 
ing more of the dike and making pilot 
cuts across the neck. Details of this 
operation are given in a succeeding 
section. 


The Greenville Bends 


To comprehend the full significance 
of the new cutoff in the history of the 
control of the Mississippi River, an ac- 
count of the stretch of the river known 
as the Greenville Bends is necessary. 
This river stretch is shown by Fig. 1. 
The “bends” proper embrace about 40 
river miles and include four river loops 
separated at their bases by very nar- 
row necks of land. Throughout these 
40 miles of river the average mean-low 
water slope is 0.205 ft. per mile, where- 
as the average slope from Cairo to Red 
River landing is 0.35 ft. per mile. 

Under such conditions rivers tend to 





restore the flatter slopes of meandering; 
to the river average. The records show 
that this tendency has been operative at 
the Greenville Bends. Half a dozen 
successive surveys since 1765 show a 
constant downstream migration of the 
bends and an accentuation of their 
curvature. All the necks have lengthened 
and narrowed. It is probable that cut- 
offs would have occurred long ago had 
they not been prevented by the river 
engineers. The protective dike and re- 
vetment operations are indicated on 
Fig. 1. In spite of these, the efforts of 
the river to break through are clearly 
indicated by the series of water-filled 
depressions or “blue holes” scoured in 
the necks by successive floods. 

This scour development has been par- 
ticularly notable at Leland Neck. Here a 
series of existing or vestigial blue holes 
extends from the base levee along the 
neck for about 24 miles. The largest 
of these was formed by the flood of 
1929. A total of 2,500,000 cu.yd. was 
then scoured out, leaving a hole 80 ft. 
deep, 2,600 ft. long and 600 ft. wide. 
The progressive advance of the scour 
from the base levee toward the end of 
the loop (Chicot Point) has been due to 
attempts of the river to delve out a pas- 
sage around the ends of successive ex- 
tensions of the cutoff dike projecting 
from the base levee, as shown by Fig. 1. 

Despite the dike works, which will be 
considered later, and the revetment of 
scouring banks, the determined policy, 
prior to the last three years, of prevent- 
ing cutoffs at all hazards has become 
progressively more difficult to maintain 
at the Greenville Bends. The necks have 
become so narrow and the front exposed 
so extended, that defense calls for tre- 
mendously costly operations. Under the 
present régime of river control it is 
being calculatedly abandoned, but with 
the purpose of controlling positively the 
loop-elimination process. 


Cutoff dikes 


In the former policy of preventing 
cutoffs, dikes extending from base levees 
out toward the points of loops were ac- 
cepted practice. The object was to dam 
the flow across the necks of loops and 
divert it around the loop. Generally 
these dikes were built to less height and 
cross-section than the base levees, but, 
like them, they were earth embankments. 
Two of these dikes were constructed at 
Ashbrook Neck and at Leland Neck in 
the Greenville Bends. Both of these 
dikes are shown by Fig. 1. 

The Leland Neck dike is of especial 
interest because of its importance, the 
difficulty of its maintenance and the 
fact of the recent break. In 1882 this 
neck was 5,500 ft. wide at its narrowest 
part, but by 1903 this width had been 
reduced to 3,500 ft. Floodflow in that 
year caused deep scour across the neck 
near the controlling levee line at its 
base. Immediately after the flood an 
earth dike 6,250 ft. long was built out 
along the neck from the base levee. The 
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successive blue holes, scoured as dike was 
extended, and location of final dike break 
and new cutoff channel. 


high waters of 1904 to 1907 caused 
scour along the upper side of this dike 
and at its end, and after the flood of 
1907 it was extended an additional 3,000 
ft. The 1922 flood again caused deep 
scour around and beyond the end of the 
dike. In 1926 the riprap protection at 
the end of the dike was renewed, and a 
small brush and stone sill was built to 
prevent the extension of the blue hole 
at its end toward the upper bank of the 
bend. The flood of 1927 dangerously 
enlarged this blue hole, however, and 
the dike was thereafter extended an ad- 
ditional 4,000 ft., making its total length 
about 13,250 ft. The scour caused by 
the 1927 flood amounted to about 500,- 
000 cuyd., and the flood of 1929 
threatened to cut off the neck. 

The blue hole left by this last great 
flood has already been described. As in- 
dicated by Fig. 2, it had an arm 300 ft. 
wide which extended to within about 
500 ft. from the upstream side of the 
neck. Some 330 ft. of the dike were 
destroyed during the flood of 1929, and 
an additional 1,200 ft. was badly wave- 
washed. It was evident that another 
high water would complete the cutoff un- 
less effective steps were taken to prevent 
it. In 1929-’30 a permeable dike was 
built. This permeable dike left the old 
earth dike at a point 8,750 ft. from the 
base levee and extended along the bank 
on the upper side of the neck for a dis- 
tance of 5,000 ft. For 4,600 ft. of its 
length, the top of the dike was 20 ft. 
above the ground surface. At its outer 
end, however, the grade of the top was 
gradually decreased over a distance of 
400 ft. to a minimum of 10 ft. above the 
ground surface. 

Structurally the dike consisted of a 
line of pile bents, 20 ft. wide and spaced 
10 ft. apart. Each bent consisted of 
three piles driven 10 ft. on centers, in 
line normal to the axis of the dike. The 
piles were driven to a penetration of 
20 ft., and the bents were substantially 
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cross-braced. The upstream face of the 
dike consisted of horizontal 4x8-in. wal- 
ings spaced 8 in. apart, and the down- 
stream face consisted of vertical 4x4-in. 
screen poles spaced 8 in. on centers and 
bolted to horizontal stringers. The 
right-of-way 80 ft. wide was heavily 
paved with a reinforced-concrete mat to 
prevent scour through the structure. To 
check any flow of water along the dike, 
five short wing dikes were extended 
from its downstream face across the 
right-of-way and well into the woods 
below. These wings were timber cribs 
filled with concrete blocks. The upper 
lip of the 1929 blue hole was heavily 
riprapped to prevent its extension up- 
stream into the right-of-way of the dike. 


Developing the cutoffs 


It was not desired at the present time 
to make a cutoff at Leland Neck, al- 
though it was included in the present 
plans for straightening the river. This 
cutoff and one at Tarpley Neck, where 
a break-through was recognized as in- 
evitable in a few years, were planned to 
be held off until the river below could 
be prepared better to handle the changed 
flow. The dike break at Leland Neck 
forced the hands of the river engineers, 
and inauguration at once of cutoff work 
was decided on. Pilot channels were 
cut from the river into the blue hole 
both from above and below, as indi- 
cated on Fig. 2. These cuts were made 
in July, and in August they had widened 
as shown as of the dates given. The 
channel is steadily enlarging, and on 
Sept. 1 about one-third of the river 
flow was through the cutoff. 

This cutoff projected other operations 
necessary to meet the changed flow. Re- 
vetment will be placed on Warfield 
Point below the new channel to prevent 
any extensive bank erosion. To prepare 
the river berow Greenville to Vicksburg 
for the Leland cutoff and another that 
will occur in a few years at Tarpley 
Neck, cutoffs (Fig. 3) have been au- 
thorized at Worthington Point, Wil- 
low Point and Marshall Point. The ex- 
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Fig. 3—River rectification under way below 

Greenville Bends to prepare the river for 

changed flow due to cutoffs at Leland and 
Tarpley Necks. 


cavation of pilot ditches at all three lo- 
cations will be begun at an early date. 
All of these cutoffs are channel rectifica- 
tions rather than true loop eliminations 
such as would be made by the river it- 
self. It is expected to have these cuts 
open and water through them by the 
next high-water season. 


New Gas-Pipe Line to Run 
From Texas to Mexico City 


One of the features of the six-year 
industrial-recovery plan for Mexico, 
which will be placed in motion soon with 
former president Plutarco Elias Calles 
as director, is the proposed construc- 
tion of a natural-gas pipe line from the 
natural-gas fields of the lower border 
region of Texas, in Zapata and Starr 
counties, to Mexico City and interme- 
diate towns. The new pipe line will 
parallel the existing one that runs from 
these fields to Monterey. The United Gas 
Co. and the Electric Bond and Share Co. 
will be parties to financing the project. 
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Time to Change the Emphasis 


OO MUCH emphasis has been placed on the NRA 

objectives. Too little pressure has been applied to 
the PWA program. These statements are of course 
relative, but so far, in the administration of the Recovery 
Act, the tail has wagged the dog. Most of our energies 
have been directed to industry regimentation; too few 
have been applied to giving industry jobs. It is impor- 
tant that this situation be widely appreciated, for already 
there are those who are saying that the Act has proved 
a failure. Financial writers and extreme inflationists 
are particularly articulate in this respect. “The NRA,” 
they say, “despite nationwide backing has not solved the 
unemployment problem. The next step, therefore, is in- 
flation.” Whether we need or will get more or less 
inflation can hardly be based on the false premise that 
the NRA has failed to accomplish something that was 
never its objective. NRA administers Title I of the 
Recovery Act. So far as the unemployment emergency 
is concerned this is the less important part of the Act. 
Title II, Public Works, is the unemployment reliever. 
The Recovery Act has not failed. It has not yet been 
given a chance. Without public works and a resumption 
of capital expenditures generally, the elaborate machin- 
ery that NRA has set up is an empty shell. It is time 
to change the emphasis of our endeavors. 


Labor Questions of New Kind 


N THESE decisive days of industry planning and 

regulatory codes for recovery, the construction indus- 
tries find themselves facing a special responsibility. Con- 
struction, one of the country’s largest employers, suffered 
far more severely than most industries in the depression 
and made a heavy contribution to unemployment. Its 
three to four million employees make the construction 
code many times as weighty as the much discussed code 
of the coal industry, with its half million workers. What 
the construction code can accomplish toward reviving 
employment will have much to do with making the pres- 
ent incipient recovery permanent or otherwise, for the 
capital-investment industries, headed by construction, are 
the indispensable key to increased buying power. In 
view of this tremendously important re-employment ob- 
jective, the most difficult part of the code task is to 
solve the labor problem in such a way as to stimulate 
renewed construction while being fair to the worker. 
In this respect the problem differs fundamentally from 
that of the consumer industries, which deal with neces- 
saries ; construction is not a necessity in the same sense— 
it may be undertaken or postponed, and will not become 
active except by the stimulus of attractive price. Here, 
then, the simple device of raising wage rates, upon which 
all prior work of the NRA has relied, is no longer 
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applicable, for it would defeat its own end by checking 
construction through the effect of the price increase, an: 
so would curtail the worker’s income despite the highe: 
hourly wage. Hence the problem before the group i- 
the very opposite of that heretofore dealt with by th: 
NRA. The effort must be to fix wage rates for th: 
present moment at the lowest rather than at the highest 
level feasible, in order that the maximum of construction 
may result. This will operate to the advantage both 
of the worker and of the country at large. But it is a 
difficult problem, and one to be worked out not alone b) 
engineers and contractors but also by labor—and finally 
by the officials of the Recovery Administration, in whose 


hands lies the broad responsibility of bringing about 
economic recovery. 


Not a Yardstick 


NNOUNCEMENT of the rates which the Tennessee 

Valley Authority will require municipalities owning 
their own electric distribution systems to charge for 
power bought from it is the week’s most momentous item 
of economic news, because of the TVA’s avowed pur- 
pose of setting up a yardstick for measuring the rates of 
other utilities. That such a yardstick is much to be 
desired can hardly be questioned. But unfortunately the 
figures which the Authority has given out do not con- 
stitute such a yardstick. They are incomplete, and so 
raise question both as to how the rates were arrived at 
and as to whether a municipality can afford to abide 
by them. Power is to be sold to municipalities owning 
their own distribution systems at an average price of 7 
mills per kilowatt hour—which being not a low figure for 
a wholesale price bears out the Authority’s statement 
that it has made a serious attempt to compute costs on a 
basis comparable to that of a privately owned public 
utility which must provide for interest, amortization 
and taxes. But over against this relatively high whole- 
sale rate the TVA has set up unusually low domestic 
rates which it will require municipalities to charge its 
customers. These rates range from 3 cents for the first 
50 kilowatt hours to 4 mills for amounts beyond the first 
200 kilowatts. No details of how these rates were deter- 
mined are given. They do not appear to make due 
allowance for distribution and bookkeeping costs to the 
municipality. Further, they appear to subsidize the large 
consumer at the expense of the small one. Until all the 
figures are available it will be impossible to judge how 
accurate and hence how useful a yardstick is to be pro- 
vided by the TVA. 


PWA Grants 


FINANCING of municipal construction work under 

the Recovery Act took on a new aspect last week when 
the Public Works Board approved direct grants of 30 
per cent of the cost of labor and material upon a number 
of projects where the applicant expected to obtain the 
remainder of the cost of the project as a loan from 
sources other than the PWA. While such a development 
in connection with the loan provisions of the Recovery 
Act apparently was not anticipated by those who drew up 
the act, it is a logical development and quite within the 
spirit of the legislation. There is no reason why a com- 
munity which still is able to borrow money at favorable 
rates should not have the benefit of the 30 per cent grant 
in financing needed facilities in these difficult times just 
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as does the community that is in a less favorable financial 
position. Otherwise the act would put a premium on bad 
city financing. Still another aspect of the Public Works 
Board’s action is its possibility for expanding the con- 
struction program of cities that are in a position to 
finance their new projects fully. Consider a street repav- 
ing program, for example: If the city’s budget calls for 
an expenditure of $100,000 the program can be ex- 
panded by nearly $30,000. In view of these effects the 
result of the Public Works Board’s action should be 
to increase greatly the amount of municipal construction 
that will be carried out as a direct result of the loan 
provisions of the Recovery Act. 





The Passing of Greenville Bends 


CCELERATION of the channel-straightening pro- 
gram contemplated in the new plans for the Missis- 
sippi River has been enforced by the river itself. The 
high water of early June, which carried away the protect- 
ing dike on Leland Neck, already half severed by the 
great pit scoured by the flood of 1929, put the river engi- 
neers to the necessity of retreating from this line of 
defense, which they had strengthened repeatedly for 
thirty years. Their hands thus being forced by the cer- 
tainty of imminent defeat, they decided to accept the 
fortunes of war but to control the hostile advance. The 
incipient rupture of the endangered neck was therefore 
made complete by a dredged channel. 

The circumstances as related in this issue have com- 
pelled a new alignment of the plans contemplated by the 
present river administration. Preparation of a rectified 
channel below Leland Neck, which normally would have 
preceded a designed cutoff in order to provide a better 
getaway channel for the changed flow, now must follow 
instead of precede the major loop elimination ; the neces- 
sary point eliminations are already under way. The 
change from logical order of the straightening operations 
is not likely to result in any hazard, however, for cutoff 
development even after the actual break-through is a 
rather deliberate process (although at Leland Neck the 
action has been faster than common) and gives time 
for throwing up downstream defenses in the form of 
realigned channels and suitable bank protection. 

Aside from any problems that may arise on account 
of revision of construction programs the operations de- 
scribed in this issue have importance as a guaranty of 
confidence in the bold plan, inaugurated in defiance of 
all tradition, of revising the channel of the Mississippi 
to conform to the requirements of an efficient hydraulic 
conduit. The four cutoffs below Vicksburg are now 
increased, and Tarpley Neck of the Greenville Bends is 
likely to be breached by highwater soon and perhaps 
may be artificially severed even earlier. Thus the first 
phase of the new control plan is in its concluding stage. 

To many old river residents the beginning of the end 
of the Greenville Bends will appear as the loss of a most 
picturesque feature of the river. To river engineers it 
means the conclusion of one of the most fascinating 
battles of a generation—to maintain the old tradition 
of the sanctity of channel courses as they had endured 
during recorded history. Fortunately the Bends, except 
for the city of Greenville, mean little for human habita- 
tion, and Greenville will merely be put on a spur of the 
river instead of being on the main channel. The dis- 
advantage is theoretical rather than actual, as proved 
by the little economic effect on Vicksburg when it was 
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similarly isolated by the Centennial Cutoff of 1876. The 
passing of the Greenville Bends, famous since navigation 
of the river by white men began, is unlikely to cause 
other than sentimental regrets. 





Floods and the State 


N THE abnormal rains of recent weeks numerous 

streams throughout the country have given new evi- 
dence, by damage and destruction along their banks, of 
the great size of the flood-prevention and protection 
problems that are waiting to be dealt with. Some of 
these problems are obviously local and should be han- 
dled by the properties and communities in which the 
damage occurs. But this is not true of all. In many 
cases the region which is or should be concerned with 
flood-protective measures extends far from the zone of 
physical damage. For example, flash floods in the tor- 
rents and brooks at the headwaters of an important 
stream do extensive damage to roads, bridges and hill- 
sides in these upper reaches, while farther downstream 
the same floods are hardly noticed. But the thinly 
settled countryside around the headwaters lacks the re- 
sources necessary for effective control of the stream, 
and in addition should not be expected to bear the bur- 
den since the stream is an interest of the whole country 
or more often of the state. 

Until recently it was universal practice to charge the 
township with maintaining all but major roads and 
bridges, regardless of the severity of the burden thus 
imposed. That system has been changed for the better 
in many states by the transfer of all road and bridge 
maintenance to larger governmental units. Similar ac- 
tion should be taken everywhere, but it does not go far 
enough. The control and regulation of streamflow ought 
to be recognized as the state’s responsibility in its entire 
extent. 

A good beginning toward this objective can be made 
if the state will organize an adequate division for the 
study of stream and floodflow. The work of such an 
organization would soon furnish data permitting an ade- 
quate appraisal of the character and extent of the prob- 
lem, and on the basis of this knowledge intelligent plan- 
ning for active attack on flood hazards could be carried 
out. The first requirement for progress is comprehen- 
sive engineering study of the facts. This is plainly the 
duty of the state. 

Such study by competent state engineering organiza- 
tions is the more necessary because, as in the case of 
shore damage and shore protection, knowledge of proper 
procedure is still sadly incomplete. In shore protection 
this lack of knowledge relates primarily to the mechanics 
of protective construction. In stream control the techni- 
cal methods are much more fully known, but on the 
other hand the economics of the subject are almost com- 
pletely unexplored. What methods of control are prefer- 
able and justified in a given case, how the costs should 
be allocated among different interests with regard for 
justice and feasibility, and to what extent flood control 
should be geared in with water conservation—such ques 
tions permit of no broad or academic answers. It is only 
by thorough individual study that the right foundation 
can be laid for policy determination, from which effec- 
tive control operations can be developed. The magnitude 
as well as the intrinsic importance of stream damage 
is full warrant for state action in this direction. 
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NEWS OF THE WEEK 





Large Allotments 
of Federal Funds 
Made by PWA 


LLOTMENTS of funds totaling over 

$55,500,000 were made by the Public 
Works Board during the past week. The 
loans include the first loan to a private 
corporation under the Recovery Act, loans 
to municipalities and direct grants for fed- 
eral work. 

The largest single item is the allotment 
of $22,000,000 for the construction of locks 
and dams on the Upper Mississippi. This 
is in addition to the previous allotment of 
$11,500,000 for dredging in the 9-ft. chan- 
nel between St. Louis and Minneapolis. 

Among the allotments for other federal 
work were $1,125,285 to the War Depart- 
ment for the construction and repair of 
16 army posts; $281,000 for dredging and 
retaining wall construction at Ocean City 
Harbor and Sinepuxant Bay, Md., which 
is to be supplemented by $500,000 from 
the state to repair storm damage; $68,700 
for dredging in Knapps Narrows, Md.; 
$60,000 for flood control on the Rio Grande 
near San Benito, Tex. ; $47,000 for a shelter 
harbor at Deals Island in Chesapeake Bay; 
$12,000 for repairs to a sea wall at Fort 
McHenry National Park, and $600,000 for 
the Mall Development Program at Wash- 
ington, D. C. A sum of $1,500,000 also 
was allocated to Puerto Rico, $1,000,000 
for highways and $500,000 for land recla- 
mation. 

The first loan to a private corporation 
for a public project made by the PWA was 
a loan of $250,000 to the Jacksonville Pro- 
duce Terminal, Inc., for a shipside ter- 
minal market at Jacksonville, Fla. 


Non-federal projects 
Thirty non-federal projects received loans 


Governor Lowden Not to Serve 
on Mississippi River Board 


Frank O. Lowden, former Governor of 
Illinois, has declined the chairmanship of 
the committee recently named by Secretary 
Ickes (ENR, Sept. 14, p. 331) to make a 
study of the entire Mississippi River work 
to select projects for inclusion in the pub- 
lic works program. 





totaling $29,635,000. They are given in 
the accompanying table. 


State loan applications 


Applications for PWA loans totaling 
$1,518,000 for 14 projects in Oklahoma have 
been received by the state advisory board. 
The loans cover chiefly schools and other 
public buildings, but two power plants and 
distribution systems, one costing $300,000 
for Cushing and one costing $150,000 for 
Hominy, are included. 

Applications for PWA loans filed with 
the state engineer of the PWA in Texas 
now total in the neighborhood of $5,000,- 
000. The larger items include buildings 
costing $2,800,000 for the University of 
Texas at Austin, a reservoir and irrigation 
system at Abilene costing $2,000,000 and 
$355,000 for improvements to the buildings 
of the College of Industrial Arts at Den- 
ton. Plans are being made to reorganize 
the LaSalle County Water Improvement 
District No. 1 in order to obtain federal 
funds for carrying on that work. A bond 
issue of $7,000,000 was authorized in 1925 
but the bonds were never sold. About 
$100,000 has been spent on the construc- 
tion of a dam ten miles west of Cotulla. 

Loans totalling nearly $20,000,000 for 
building construction throughout the state 
of Michigan have been proposed by the 
Governor to the state advisory board of 
Michigan. The work covers state hospitals 
and training schools and National Guard 
armories. 





DETAILS OF PWA LOANS AND GRANTS FOR NON-FEDERAL WORK 





Recipient Project Loan-Grant Amount 
Sacramento, California Tee POs... See Ope eS ee is ane Goisiccis $11,700,000 
Fargo, North Dakota.............. PE ck ck awasew cael bs SOE Weviscan 12,00 
Fort Atkinson, Wisconsin.......... ED 6.63304 > cbns ceee PN wh vi baa wecee ,315 
Vill. of Minnesota Lake (Minn.).... Water 2,730 
Bel Air, Maryland.................Sewage . 124,750 
Clear Spring, Maryland............ Water 23,000 
WHORE, DRM es Ceo vic cw ees veaets Water and Sewage..... ie ” es 27,000 
Bernese, : RIOR a vice s-c0 bss cose WO 4 i SERRE L and G....... 1,385,000 
po gl SE Reo ae EE: (sine Via. 4 pee ee oP dvs k asd eo we ‘ 
COREA, | asd b's Seine 6eabSe Stun ae PWMNNO SS bcs Cur ében we SD fiva deena’ 8,850 
NS Se er ere oie Storm sewer .......... einai ena < 160,000 
CORA, ao his dees ib dice ods ae ER re ae We Ss xb eee ee wakes 8, 
RINE, Ton ds kes hk sot hb oe Roads G 27,000 


Huntingwere: ThE. 6.3. so sesso so 
Cleveland Met. Park Section........ 
NG EE a ha a oo oi tas hea ne . 

Colorado, SO MES cece tnnveba's code 
Merrill Water Co., Oregon 





hr le ei ated 17,000 
TAME OME ees Secs ie Ses eests Drydock and Shipyards. i \ahoe genes ann 750,000 
ig i ioe Sita tee alah ote Weatet 60k pawns sh ches om 3s-On0 GO. ..0ieix 25,500 
Ba I eS 6665 ok cetcscanys WOME ci gce ke dete vh oe Ba ON Sess cee 710,000 
eS OE ee ee SOG 6c ss eid ed iis L and G 722,907 
ee SERA Sear BOUT 6666 0452 atte bce L 
Marlborough, Mass. .......... 62 ONE kickin ste use eun uA L 
Springfield, Bn oe a cave heal ose we L 
Red River Bridge, Ark............. WPT ocak cia veuenans G 
DOREPORY, Ree Gonncd 33 Kewl encic beens BOWOP bc 600054 0 ehee eke G 
Detroit, Mich. ETOOED cn eyc teens endsss G 
Ona IM, ci enna hs bw essa ives Water and Gas........ G 
North: Tmgetom, BR. Bo oie ov ccstcc-en WE aba cca vues Oem L 110, ‘000 


Total 





os. cine Rit Sade Rares eel Spee eae $29,634,652 


Many Cities Busy 
Organizing for 
Housing Projects 


HE PAST WEEK has witnessed a 

tive financial and organizational play 
ning on the part of nearly all of the citics 
that have received promises of loans froin 
the PWA for low cost housing. In Cleve- 
land, Leyton E. Carter, director of the 
Cleveland Foundation, was made president 
of Cleveland Homes, Inc., the limited- 
dividend company that will spend $14,000 
000 on several projects. A campaign is 
underway to raise the $2,000,000 of equit, 
money required. The Ohio state housing 
board created-the Cleveland Metropolitan 
Housing District, embracing nearly all oj 
Cuyahoga County, and sent notices to the 
four appointing powers to name the mem- 
bers. One member each is to be named 
by the probate court, the common pleas 
court and the board of county commission- 
ers, while the Mayor of Cleveland names 
two. This is the first public housing board 
in the county with authority to build or 
operate private dwellings. 


Slum project in Indianapolis 


In Indianapolis a limited-dividend corpo- 
ration is being planned by the community 
plan committee of the Chamber of Com- 
merce to administer the $4,460,000 loan 
granted by PWA to clear up two slum dis- 
tricts and build single family homes, row 
houses, and three-story apartments in a 
project designed mainly for occupancy by 
negroes. 

In Raleigh, N. C., citizens are raising 
some $39,000 to go with the government 
loan of $168,000 for a project of non- 
fireproof, three-story buildings to be located 
on an acre of ground midway between the 
center of the town and the state university. 
The development will be planned to be 
used by state employees and teachers and 
students of the university. 

In New York City, several projects are 
actively in the planning stage. That of the 
Hillside Housing Corp. in the Bronx will 
cover a site of 144 acres. The PWA loan 
is $5,184,000. The limited-dividend corpo- 
ration known as Hallets Cove Garden 
Homes, Inc., which received a $2,965,000 
loan, will build 31 six-story apartments on 
an 8-acre site in Queens, fronting on the 
East River and in close proximity to the 
new Triborough Bridge. 


Unique plan in Euclid 


In Euclid, Ohio, where a $1,000,000 loan 
was granted two weeks ago, the Euclid 
Housing Corp., sponsored by the city gov- 
ernment, is receiving applications from citi- 
zens owning lots that are not mortgaged. 
Such owners can secure a loan from the 
PWA loan with which to build a home. 
No local money has to be raised, the lots 
serving as the equity. Construction of 
groups of 25 or more houses will be let to 
responsible builders. Euclid is an indus- 
trial suburb of Cleveland. and many em- 
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ployees of nearby manufacturing plants 
own lots in the city. 

In Detroit, the city council approved 
plans for applying for a federal loan for a 
10-block slum-clearance housing project 
bounded by Rowens, Hastings, Wilkins and 
St. Antoine Sts. on the east side of the 
city. The city will purchase the area at 
1933 assessed valuation of land and build- 
ings ($845,970) and will clear it ($136,000) 
and construct the new buildings ($1,970,- 
000). The total cost therefore is placed 
at $2,951,970. 


te 


Chesapeake Bay Region Plans 
Coordinated Development 


In order to put into operation a practical 
plan for improving sanitary conditions in 
Chesapeake Bay and its tributaries, the 
Chesapeake Bay Authority has been organ- 
ized and Dr. Thomas S. Cullen, prominent 
surgeon of Baltimore and a member of the 
staff of Johns Hopkins University, has 
been appointed chairman. Dr. Cullen has 
been actively interested in improving sani- 
tary conditions in Chesapeake Bay for the 
past 20 years. At the present time he is a 
member of a special advisory committee, 
which is assisting George L. Radcliffe, 
regional adviser of the Emergency Public 
Works Administration for District No. 10, 
comprising Delaware, Maryland, Virginia, 
West Virginia, Kentucky, Tennessee, and 
North Carolina. In addition to coordinat- 
ing plans for sewage disposal and water 
supply in the area tributary to Chesapeake 
Bay, the Chesapeake Bay Authority will 
give attention to such matters as soil ero- 
sion and land use. 

The Chesapeake Bay Authority’s opera- 
tions will be closely coordinated with the 
work of Mr. Radcliffe, the regional adviser. 
Recently a conference was held in Mr. 
Radcliffe’s office, at which representatives 
of the Chesapeake Bay Authority met with 
representatives of several of the states to 
discuss the relation of proposed public 
works projects to the development of the 
region as a whole. A similar conference 
is to be held this week. 


fo 


PWA Aid for Sewerage Projects 
Sought by Hackensack Authority 


The Hackensack River Sewerage Au- 
thority, recently organized under an act 
passed by the New Jersey legislature, plans 
to apply to the Public Works Administra- 
tion for a combined loan and federal grant 
of about $25,000,000 to finance construc- 
tion of the proposed trunk sewer system 
and sewage treatment plants for the Hack- 
ensack River Valley. Thomas J. Wasser, 
chairman of the Hackensack Valley Sewer- 
age Commission, is chairman of the new 
Hackensack River Sewerage Authority. 
In 1931 George W. Fuller and S. Wood 
McClave, engineers for the commission, 
prepared the plans which will serve as the 
basis for the loan application. The river 
valley has an area of 145 square miles in 
the state of New Jersey and 62 miles in 
New York State. The section in New 
Jersey includes about 50 communities with 
a population of 450,000. The New York 
State portion of the valley has a population 
of only 24,000. 


Los Angeles Terminal Site 
Approved After Controversy 


Settlement of the twenty-year controversy 
over construction of a union railway ter- 
minal at Los Angeles, Calif., has been 
reached with the selection of a site in the 
Plaza area, adjoining the civic center. An- 
nouncement of the agreement of officers of 
the Southern Pacific, Union Pacific and 
Santa Fe railroads with city officials on 
the site for the proposed station was made 
Sept. 10 by Mayor Frank L. Shaw. The 
presidents of the three roads, Angus D. 
McDonald of the Southern Pacific, C. R. 
Gray of the Union Pacific and S. T. Bled- 
soe of the Santa Fe, concurred in the Plaza 
site selection and agreed to accept the city’s 
offer of $1,000,000 toward construction of 
grade separations, grading and street pav- 
ing adjacent to the Plaza. Executives of 
the railroads previously had favored a 
North Broadway site for the proposed 
station. 

In his announcement of the settlement, 
Mayor Shaw said the rail executives would 
submit to the California railroad commis- 
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sion plans for a structure facing Alameda 
street, and providing for through traffic, 
rather than a “stub-end” station. It is 
anticipated that completion of the project 
will call for the expenditure of approxi- 
mately $10,000,000. 


4 


Highway to Alaska Favored 
In Road Commission Report 


The American members of a commission 
appointed some time ago to report on the 
feasibility of constructing a highway from 
the northwestern part of the United States 
through Canada to Alaska is reported to 
have advised President Roosevelt that con- 
struction of such a highway line is feasible. 
The cost is estimated at $14,000,000, of 
which $2,000,000 would cover the cost of 
the American section in Alaska and $12,- 
000,000 the section in British Columbia and 
Yukon Territory. The total distance from 
Seattle to Fairbanks is 2,256 miles, of which 
there is a highway of some sort for 1,073 
miles. The Alaska section is 274 miles 
long and 91 miles of that is in service. 





Committee Reports Data on 
Construction Working Conditions 


OMPREHENSIVE data on hours and 
wage rates in the construction indus- 
tries have been gathered by a committee 
of the Construction League of the United 
States with a view to providing informa- 
tion that will assist in framing the labor 
requirements of the construction code. They 
were reported by the committee last week 
to the League’s special committee on the 
code. The report includes facts on hours 
actually worked in construction and on 
wages paic the various skilled trades and 
unskilled labor during the last few years 
as well as throughout the period 1913-1931. 
Hours and wages are shown to depart 
far from those prescribed for construction 
under the Public Works Administration 
(30-hour week, fixed by Recovery Act; 
wage rates, set by PWA regulation, $1.00 
to $1.20 skilled and 40c. to 50c. unskilled). 
They also differ markedly from the rates 
that have been suggested for the code. 
Working hours were found to exceed 44 
hr. per week in the majority of construc- 
tion operations and cities (figures from 
about 500 cities). Skilled-labor wage rates 
in 80 per cent of these cities were found 
to be below the Public Works Administra- 
tion scale, and in 42 per cent below 75 
cents. Non-union scales were found to 
range from 16 to 36 per cent below union 
scales. 

In an analysis of the conditions govern- 
ing working conditions in the construction 
industries the committee says that while 
the desirability of establishing wage scales 
as high as economically justified is recog- 
nized, scales higher than warranted by cur- 
rent market conditions discourage private 
construction operations; this effect would 
check the recovery of construction. It 
points out that private construction is an 
essential element of recovery because the 
public-works program represents only a 
small part of the normal volume of con- 
struction. New construction is optional 
rather than necessary, the report states, 
inasmuch as old structures can be made 


to serve when the cost of new construction 
is unduly high. 

The committee also presents facts to 
show that the data on which the PWA 
rates were based are not complete and 
representative, and concludes that these 
rates if applied to private work would raise 
the cost of improvements so much that in- 
vestment money would not be attracted. 

The committee concludes that current 
non-union scales more nearly represent 
economic wage scales than do union scales; 
that wage rates in small towns and rural 
districts are generally lower than in cities; 
that reduced-wage agreements for repair 
and alteration work, coupled with the ex- 
isting demand for repair and moderniza- 
tion, indicate that minimum code scales can 
and should be set low enough to encourage 
this type of activity; and that wage scales 
should be brought into line with com- 
modity prices and cost of living, which 
latter factors remained fairly constant from 
1921 to 1930, while wage scales increased 
by nearly 50 per cent. 

Contrasting conditions in the construc- 
tion field with those in the consumer goods 
industries the committee points out that in 
the latter it is possible to raise prices 
fairly quickly to make up for increased 
labor costs, while in construction the in- 
vestor and not the contractor or engineer 
is the actual employer; his willingness to 
engage in a venture is directly discouraged 
by rising costs. The committee urges that 
this difference in fundamental conditions 
be given consideration as vital to any plan 
for increasing construction employment, 
“which can be most effectively done by 
giving every pcssible encouragement to in- 
creased construction volume.” 

The special committee which prepared 
the report is headed by J. W. Taussig, of 
the Raymond Concrete Pile Co. Thomas 


S. Holden of the F. W. Dodge Corp. is 
vice-chairman. 

Fuller details of the report will be given 
in a subsequent issue. 





364 


Power Authority 
in Tennessee Valley 


Sets Power Rates 


HE Tennessee Valley Authority, on 
Sept. 14 and 15, announced the rates 

which it will charge to municipalities and 
other consumers for power, also the rates 
which it will expect municipalities to 
charge consumers of such power. The of- 
ficial announcement reads in part as fol- 
lows: “Any municipality, in the area we 
plan to serve initially, which owns its dis- 
tribution system, assuming half-time use, 
may secure wholesale power from the 
Authority at an average cost to it of seven 
mills a kilowatt hour. We propose that 
our municipal wholesale customers charge 
the individual residence consumer in the 
towns and cities thus served a maximum 
gross rate of 3 cents a kilowatt hour for 
the first block, and for subsequent blocks 
2 cents, 1 cent, and 4 mills. For the typi- 
cal general consumer this is an average 
of about 2 cents a kilowatt hour, and for 
the typical limited user an average of about 
2% cents. For a fully electrified home— 
which is our objective—the rate would 
average 7 mills per kilowatt hour.” 

Wholesale electricity rates for 1,000 hp. 
and over, delivered at the secondary side 
of the substation transformer, main line 
switch and transformers to be provided 
by the Tennessee Valley Authority, is to 
be sold at $22.50 per hp. per year. 

Suggested rural rates, corresponding to 
those set for municipal rates, also have 
been set as follows: 


First 50 kwh......... 3c. per kwh, 
Next 150 kwh........ 2c, per kwh. 
Next 200 kwh........ lc. per kwh. 
Over 400 kwh........ 4 mills per kwh. 


Minimum monthly bills for cooperatives 
and for municipally constructed distribu- 
tion lines are outlined on the basis of the 
number of customers per mile. 

With reference to the wholesale rates 
announced, the Authority states: “While 
strikingly low, (the rates) cover all costs 
of furnishing service, and are based on 
the Board’s policy that Muscle Shoals 
shall be entirely self-supporting and ‘bank- 
able’; in other words, a business enter- 
prise. Computations are based on the best 
available data and weeks of close study 
analysis, and have been subjected to the 
criticism of recognized rate experts. The 
figures show that all costs of service are 
included, and, in addition, provision has 
been made for items of costs not actually 
incurred, such as taxes and interest, but 
which were nevertheless, included in order 
to make fair comparison with privately 
operated utilities, for ‘yardstick’ pur- 


poses.” 
Municipal Light Plant Expansion 
Favored by Cleveland Council 


The City Council of Cleveland, Ohio, 
recently went on record as favoring the 
submission to the voters in November of 
a $2,000,000 bond issue for expansion of 
the municipal light and power plant. While 
the city is close to its bond-issuing limit, 
a recently-enacted state law permits the 
sale of bonds outside the bonding limits if 
the bonds are to be sold to the Public 
Works Administrator for work to be 
financed under the Recovery Act. 
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Clement Chase Killed in Fall 
from Philadelphia Bridge 


Clement E. Chase, a member of the firm 
of Modjeski, Masters & Chase, was killed 
in.a fall from the Delaware River bridge 
at Philadelphia on Sept. 18. Mr. Chase 
was one of the engineers connected with 
the design of the bridge and at the time 
was engaged in making an inspection pre- 
liminary to the construction of a high-speed 
line over the bridge from Philadelphia to 
Camden. He was swept off the bridge by 
a strong gust of wind and fell to the water- 
front street 120 ft. below, striking against 
the pier in his fall. 

Mr. Chase was born in Omaha, Neb., in 
1888, and graduated as a civil engineer 
from Cornell in 1910. Previous to gradu- 
ation he had served as a concrete and steel 
inspector, on the McKinley Bridge at St. 
Louis under Ralph Modjeski and since 
graduation has been associated continuously 
with Mr. Modjeski on bridge work. 


ne 
Columbia Basin Development 
Gets Federal Power Permit 


The Federal Power Commission has 
granted to the Columbia Basin Commission 
a preliminary permit for the construction 
of its proposed dam on the Columbia Rivet 
near the mouth of the Grand Coulee. 
While the commission now plans only to 
build the dam to part of its ultimate height, 
the permit covers a dam built to the height 
required for full development of the site. 
The permit authorizes the commission to 
go ahead with its preliminary work and to 
proceed with the preparation of an applica- 
tion for a full license. 

Recently the Administrator of Public 
Works approved an allotment of $1,000,000 
for the construction of the Grand Coulee 
Dam in conjunction with the PWA’s pre- 
vious tentative allotment of $63,000,000 to 
the Columbia Basin Commission for the 
power development project. The money 
now authorized will go to the Bureau of 
Reclamation for the construction of a con- 
struction camp and for a bridge crossing 
Columbia. River at the site. The present 
allotment is a loan. When the full allot- 
men is approved, it will include a 30 per 
cent grant. At present the larger allot- 
ment is tied up in legal difficulties which 
may involve legislative action. 


—— oe 
Niagara Frontier Counties 
Ask PWA Aid for Sanitation Plan 


The Niagara Metropolitan Sewerage 
Commission, representing communities 
fronting on Lake Erie and the Niagara 
River, has applied to the National Recov- 
ery Administration for a full grant of 
$26,000,000 to end pollution of the bound- 
ary waters along the Niagara frontier. A 
full grant of the money required for the 
work instead of a request for a loan of 
70 per cent and a grant of 30 per cent is 
asked on the grounds that early in the pres- 
ent century the federal government entered 
into a treaty with Great Britain providing 
for the maintenance of the boundary waters 
in a sanitary condition. Arthur 5. Tuttle, 
state engineer for the PWA for New York, 
has advised the committee that he will be 
unable to pass the application on to Wash- 
ington if a full grant is required. 


Waite Further Explains 
PWA Loan Procedure 
At Chicago Meeting 


PORTANT further explanations 
PWA procedure were given by H. 
Waite, Deputy Administrator, at a co 
ference held Dec. 15 at Chicago with t!:c 
organizations of the five lake = stat:s 
(Region III, Ohio, Indiana, Michiga», 
Illinois and Wisconsin) under Charles }\ 
Moderwell, regional adviser. Col. Waite 
stressed the fact that the $3,300,000,0:\ 
voted in the Recovery Act for unemploy- 
ment is surely going to be spent, and tha 
if the states do not take up for non-feder: 
projects what was now left, about one-hali, 
by Jan. 1, 1934, then the remainder would 
quickly be allotted to federal projects. 
Labor conditions 
The conference developed that the great- 
est difficulty arises from the wage schedule, 

. for common labor and $1.20 for 
skilled labor. In Wisconsin a graduated 
scale beginning at 45c. and advancing to 
$1.10 has been adopted for public and 
private work, differentiated for five groups 
of work and seven sizes of city, but ad- 
justment between this scale and the PWA 
scale, Col. Waite said, will have to be taken 
care of through the Federal Labor Board 
of Review. Intermediate rates (for help- 
ers) between 50c. and $1.20 must be fixed 
by the engineers, but no definite rule is 
available to decide what to write into 
specifications and advertisements for bids 
as to these rates. 

The distinction between labor and ma- 
terial costs and other items of cost on 
which 30 per cent grant will not be al- 
lowed was thoroughly discussed, but aside 
from the ruling that engineering cannot 
be counted as part of labor cost this twi- 
light zone was left obscure, and the place 
of contractor’s inspection, clerical help 
and foremen was not cleared up. 


Thirty per cent grant 

One other point particularly stressed by 
Col. Waite was the reason for the 30 
per cent grant, which he indicated was 
not intended to be more than enough to 
balance the extra costs due to the 30-hour 
week and the higher hourly rate. Looked 
at as a weekly wage the PWA wage rate 
is not particularly high, and the short 
hours permit double-shift working, thus 
giving employment to twice the number of 
men. His experience and subsequent re- 
ports led him to believe that contractors 
are getting nearly as good results from 
the shorter day as from the longer normal 
day, and that costs are running 20 to 25 
per cent over normal, so that the 30 per 
cent grant fully covers the extra cost. 

Force-account work is not looked on 
with favor. Essentially everything done 
under PWA must be by contract, said Col. 
Waite, since it is next to impossible to 
check day-labor jobs or estimate them be- 
forehand. All old contracts are past his- 
tory; on old projects with contracts partly 
completed new contracts must be written. 

Highways are likely to be given a lot 
of 30-70 money, it was stated; the $10,- 
000,000 allotted to Colorado was cited as 
example. 

Handling of loans to cities to build 
competing utility plants is a problem. In 
Wisconsin the PWA engineer is requiring 
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a permit of convenience and necessity from 
the State Public Utility Commission be- 
fore considering the application. The ap- 
plicant will have to conform to state laws 
in cases of this kind. 

Col. Waite said that it was highly de- 
sirable to have advertising done and bids 
in even before contract is made with 
PWA. As to general or national plan- 
ning, while this is likely to make an ex- 
cellent start it probably cannot be done 
in time to help much on emergency work. 
The board for the Mississippi Valley will 
doubtless be able to coordinate future fed- 
eral expenditures for flood control, river 
regulation and development to mutual ad- 
vantages so as to better allocate funds for 
the next 25 years. 


—— 
Construction Code Hearings 


Hearings on the supplemental codes for 
the construction industry were resumed on 
Sept. 18 in Washington, the code for the 
plastering industry being taken up at that 
time. Hearings on the limestone code were 
scheduled for Sept. 19. 

The hearings on the basic code for the 
industry and on some of the supplemental 
codes, begun on Sept. 6, were concluded on 
Sept. 11 without holding a public hearing 
on the code for the plumbing and heating 
industry as the hearing on that code was 
postponed at the request of the National 
Association of Master Plumbers. 

The engineers code has been filed with 
the Administrator but no date for a public 
hearing has been set. This code has been 
printed and copies may be obtained from 
the Superintendent of Documents, Wash- 
ington, D.C., price 5 cents. Its registry 
number is 1719-2-18 and its fall title is 
“Proposed Code of Fair Competition for 
the Professional Engineers Division of the 
Construction Industry.” 


——+$—_—_ 
SOCIETY CALENDAR 


AME ASSOCIATION OF ENGI- 
SEEKS annual meeting, Chicago, IIL, 
Oct. 3-6, 1933. sine ee seni 
MERICAN ASSOCTATIO?D = 

AEH WAY OFFICIALS, annual meet- 
ing, Milwaukee, Wis., Oct. 9-11. 

AMERICAN INSTITUTE OF STEEL 
CONSTRUCTION, annual meeting. Chi- 
cago, Oct. 17-21. 

AMERICAN PUBLIC HEALTH ASSOCIA- 
TION, annual meeting, Indianapolis, Ind., 
Oct, $-12. 

AMERICAN SOCIETY OF MUNICIPAL 
ENGINEERS, annual meeting, Milwau- 
kee, Wis., Sept. 25-27. 

AMERICAN WELDING SOCIETY, fall 
meeting, Detroit, Mich., Oct. 2-6. 

HIGHWAY RESEARCH BOARD, Nationa 
Research Council, Washington, D. C., 


NATIONAL SAFETY COUNCIL, 22nd An- 
nual Safety Congress, Chicago, Oct. 2-6. 
NATIONAL ASSOCIATION OF RAILWAY 
AND UTILITIES COMMISSIONERS, an- 
nual meeting, Cincinnati, Ohio, Oct. 10-12, 


THE WASHINGTON STATE _ ASSOCTA- 
TION OF COUNTY COMMISSIONERS 
AND ENGINEERS held its annual con- 
vention at Wenatchee, Wash., Sept. 1-3. 
Ross D. Alverson, county engineer of 
Snohomish County, was named president 
for the engineers for the coming year. 


PENNSYLVANIA WATER WORKS OPER- 
ATORS ASSOCIATION held its annual 
meeting at State College, Pa., Sept. 7-9, 
following the session of the Pennsylvania 
Sewage Works Association. A_ total 
registration of 167 was recorded. Officers 
elected for the following year are M. E. 
Fientje, president, H. M. Freeburn and 

Cc, L. Fox, vice-presidents, and I. M. 

Glace, secretary-treasurer, 


Milwaukee Not in Contempt 
over Activated Sludge Patent 


On Sept. 6, 1933, ten days after a fed- 
eral circuit court at Milwaukee had issued 
an order in the activated sludge patent case 
recently brought against the city, the Mil- 
waukee Sewerage Commission took an ap- 
peal to the U. S. Circuit Court of Appeals 
for the Seventh District and obtained a 
stay of the preliminary injunction. Reports 
current in Milwaukee would indicate that 
the Jones Island plant was likely to be 
closed down, but the “order” is due legal 
form in patent cases and while technically 
it demands abatement of infringement the 
appeal to a higher court, if granted, stays 
action pending the outcome of the higher 
court’s findings. 

This complicated case, which has been in 
the courts for four years, was tried in May, 
1929. On Feb. 9, 1933, Judge F. A. Geiger 
filed a comprehensive opinion sustaining 
the patents of Activated Sludge, Inc., and 
holding them infringed. (See ENR, Feb. 
23, p. 264.) Pursuant to the opinion a 
decree was entered in the U. S. District 
Court at Milwaukee providing among other 
things for a permanent injunction and an 
accounting of profits and damage accruing 
by reason of the infringement by the city 
of Milwaukee. The city appealed the case. 
The printing of the voluminous record has 
been completed and the case has been or- 
dered to be heard in the October term of 
the Circuit Court of Appeals. 

Attorneys for the city assigned as error 
the finding of validity and infringement as 
against the city, while it is claimed that the 
responsibility was that of the Sewerae 
Commission. Activated Sludge, Inc., there- 
upon filed a bill of complaint against the 
commission and on July 6 obtained the 
entry of an order for preliminary injunc- 
tion, being in effect a duplication of the 
order against the city. Since as noted 
above both are enjoined and both have ap- 
pealed, the matter now rests in the Appel- 
late Court. 

Concurrent with the Milwaukee cases is 
that of the Activated Sludge, Inc., against 
the Sanitary District of Chicago. The 
original bill of complaint was filed Sept. 
19, 1924, charging infringement in the con- 
struction and operation of the several plants 
serving Chicago. The Milwaukee case it 
will be seen was started after this Chicago 
case. 

The Chicago case was tried at final 
hearing before Judge Walter C. Lindley, 
the trial beginning April 4, 1933, and last- 
ing many weeks. Upon completion of 
testimony, including depositions taken in 
England and several places over this 
oa the case is to be argued this 

all. 

Much confusion has arisen in the Mil- 
waukee case because in the original case 
the city was named as defendant, rather 
than the commission. The original order 
lay against the city, which the com- 
plainant held is the parent of the com- 
mission. Eventually a new case was in- 
stituted against the latter, and a similar 
decision and order was given by Judge 
Geiger against the commission, which as 
noted above, filed an appeal just as the 
city had done. 

Suit has recently been filed against both 
city of Indianapolis aud sewerage commis- 
sion there, but it probably will not be 
pushed pending the outcome of the Chi- 

cago and Milwaukee cases. 
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Mexican Senate Approves Treaty 
for Straightening Rio Grande 


The Mexican Senate, on Sept. 13, rati- 
fied the treaty between the United States 
and Mexico providing for straightening 
the Rio Grande along the international 
boundary line from El Paso, Texas, to Box 
Canyon below Fort Quitman, a distance of 
155 miles. ‘ 

Plans for this river straightening were 
prepared by the International Boundary 
Commission set up by the two governments 
for that purpose. Details of them were 
given in Engineering News-Record, Feb. 
16, 1933, p. 226. L. M. Lawson is com- 
missioner for the United States and C. M. 
Ainsworth consulting engineer. The work 
is estimated to cost $6,106,500, including 
the construction of a detention dam. 

The United States Senate ratified the 
agreement on April 25. An application for 
$5,000,000 for the work has been prepared 
by the American section of the commission 
and is now before the PWA. 


—o--——_ 


20-Mile Railroad To Be Built 
To Mine in New Mexico 


Contract for the construction of a 20- 
mile railroad from a point in New Mexico 
on the Pecos Valley line of the Atchison, 
Topeka and Santa Fe Railway to the potash 
mine being opened by the Potash Company 
of America has been let by the railroad 
company to the firm of Sharp & Fellows, 
of Los Angeles. 


fe 


Union Station Proposed 
For Railroads Entering Toledo 


The Chamber of Commerce of Toledo, 
Ohio, has appointed a union station commit- 
tee with Mr. Charles A. Dana, president 
of the Spicer Manufacturing Co., as chair- 
man. Mr. Dana has begun negotiations 
with the railroads to obtain their views on 
the proposal. 
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Obituary 


CLARENCE F. Bett, engineer of the Board 
of Water Supply, New York, died at his 
home there on Sept. 8, age 55 years. Mr. 
Bell began work with the Board of Water 
Supply as a draftsman in 1905. 


Joun A. Burke, vice-president and gen- 
eral manager of the New England Concrete 
Pipe Corporation, Needham, Mass., died 
at Boston on Sept. 9 following an automo- 
bile accident. 


C. T. SYLLIAASEN, senior member of the 
contracting firm of Sylliaasen & Sando, 
died at his home in Seattle, Wash., on 
Sept. 5. Mr. Sylliaasen was born in Nor- 
way in 1860 and moved to Seattle in 1901. 
His son, M. O. Sylliaasen is city engineer 
of Seattle. 


Cart GAYLER, bridge engineer, retired, 
died it, St. Louis on Sept. 1, age 83 
years. Mr. Gayler was a native of Stutt- 
gart, Germany, and following his coming 
to this country served as a technical assist- 
ant to Capt. James B. Eads. He served 
as bridge engineer for St. Louis from 1882 
to 1906. 
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Cleveland’s PWA Projects 
Approved by State Board 


The Ohio Advisory Board of the Public 
Works Administration has approved and 
will forward to Washington the applica- 
tion of the City of Cleveland for loans and 
grants for two projects in that city. The 
projects are a water main installation pro- 
gram @osting $3,250,000 and construction 
of a garbage and refuse incinerator to cost 
$893,800. A third project for the construc- 
tion of pre-settling tanks at the easterly 
sewage disposal plant at a cost of $253,500 
also was approved by the board, but the 
application will not be forwarded to Wash- 
ington until more engineering data are 
available. Contracts for the water main 
program already have been prepared but 
will not be signed until the federal money 


is available. 
ean 


Important Ruling on Contracts 
Made By Public Works Board 


Important information for all who have 
to do with the calling of bids or with con- 
tracts for federal work under the Recovery 
Act is contained in Bulletin 51, Federal 
Emergency Administration of Public 
Works, entitled Information Relating to the 
Negotiation and Administration of Con- 
tracts for Federal Projects under Title II 
of the National Industrial Recovery Act. 
The bulletin was issued Sept. 7, copies 
may be obtained from the PWA or the 
Superintendent of Documents, Washing- 
ton, DB 

Since the bulletin was issued a question 
has arisen with reference to Part II, Sec. 
53 of instructions to bidders on federal 
projects which stipulates that no bids will 





Contracts and Capital 


CONSTRUCTION 
(Thousands of Dollars) 


Weekly Average Week 
Sept., Four Sept. 21, 
1932 Weeks 1933 
Federal Government.... $4,670 $4,245 $13,336 
State and municipal.... 15,464 10,900 10,668 
Total public ...... 20,134 $15,145 $24,004 
Total private ...... 2,763 6,002 6,684 
Week's total ...... $22,897 $21,147 $30,688 
Cumulative to date: 
ROE. 6 es ies ae tes $891,796 
BOM a ¢ ohkAdar sie eee 635,532 
NEW PRODUCTIVE CAPITAL 
(Thousands of Dollars) 
Ave., Week 
Sept Sept. 21, 
1932 1933 
State and municipal issues...... $3,750 $5,562 
Federal PWA loans and grants.... 30,885 
WO Kien sencvecaneae $3,750 $36,437 
Cumulative data: 
Te <BR 06k 65 cd aes we nperee we $528,856 
State and municipal........ $214,233 ‘ sii 
PWA loans and grants....... 539,685 j = 
Gebel SOE ocak Sohne dtu nees kas% $753,918 


Note-——These new capital figures include all private bond 
and stock issues sold for new productive purposes; all state 
and municipal bonds sold for construction purposes; all 
R.F.C. advances made on previous commitments on self- 
liquidating loans; and loans and grants made by the 
Public Works Authority to states, municipalities and pri- 
vate corporations for new construction work, including the 
special highway fund, but excluding all federal allotments 
from the PWA fund for federal projects that would ordi- 
narily be financed by regular federal appropriations. 


tte 

ENR Cost and Volume Index 
E.N.-R. Cost €.N.-R8. Volume 

September, 1933 175.48 August, 1933....... 73 
August, 1933 ‘ 167.00 July, 1933 .. é 65 
September, 1932 157.96 August, 1932..... lit 
1932 (Average).. 156.97 1932 (Average)..... 127 
1931 (Average)... 181.35 1931 (Average)..... 220 
1930 (Average). 202.35 1930 (Average)... . 260 


1913 (Averag:) . 100 


Engineering News-Record — September 21, 19: 


be accepted from contractor or subcon- 
tractor who has not signed and complied 
with the code for his industry. Comptroller 
General McCarl has ruled that the govern- 
ment can force compliance but not sig- 
nature. This means, in practical effect, 
that contractors must comply with the code 
to the extent that it is not displaced by 
PWA requirements on 30-hour week and 
minimum rates. 

There has been an important change in 
regulations with reference to labor provi- 
sions, Circular No. 1 of the PWA con- 
strued the 30-hour week on all projects 
financed by PWA, whether federal or non- 
federal, to permit application of a code if 
any had been adopted for the particular 
class of labor. That alternative has been 
stricken out. The 30-hour week and the 
minimum wage rates agreed to by the trade 
unions with PWA now apply on all fed- 
eral and non-federal projects, viz., labor 
on the project and also on materials and 
supplies fabricated on site of project. Code 


provisions apply to fabrication of materia 
and supplies for project, if the work is do: 
at a location other than site of project. 

In these respects the answers to que: 
tions on PWA loan procedure publishe 
in ENR, Sept. 14, p. 324, must be modifie: 


——-— 
Georgia Gets Highway Money 


Georgia’s share of the $400,000,000 for 
highway construction set up under th 
National Industrial Recovery Act, wa: 
made available to the state early in Sep- 
tember, after having been held up since 
July 1 because of the controversy withi: 
the state over the control of the state 
highway department. Plans for the allo- 
cation of the money, as required by the 
Recovery Act, are being rushed in order 
to have them approved by the Bureau of 
Public Roads so that construction work 
may be started at an early date. 





Engineering Contracts and Capital 


HE LONG-AWAITED federal public 

works program was started last week 
with government contract awards totaling 
$13,336,000, nearly all for revetments and 
dikes along the Mississippi River in Mis- 
souri. Except for the Staten Island Marine 
hospital, noted last week, this is the first 
federal award of any consequence since 
last March. The spurt in federal con- 
tracts pushed the total of all heavy engi- 
neering construction awards to $30,688,000 
for the week, a total surpassed only twice 
this year, once in May when heavy con- 
tracts on the San Francisco-Oakland bridge 
were let and once in January when the 
Metropolitan Water District isok over 
$19,000,000 in tunnel work on the Colorado 
River aqueduct. State and municipal 
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awards last week amounted to $10,668,000, 
of which $8,602,000 was in highway let- 
tings. Highway awards dropped about 2 
millions from the previous week, but are 
well above the average of the past month. 
Private contracts amounted to $6,684,000, 
the highest in three weeks. A large number 
of industrial building contracts, none over 
$250,000, accounted for most of the private 
work. The average of all contracts for the 
past four weeks is $21,147,000, which ap- 
proaches the Sept., 1932, weekly average 
of $22,897,000. 

New productive capital reported for the 
week amounted to $36,447,000, of which 
$30,885,000 was federal PWA loans and 
grants and the remainder state and munic- 
ipal bond issues. 
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